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EXECUTIVE SUMMARY 



Executive Summary 



This report summarizes some of the local and regional environmental impacts from the U.S. 
Metals Refining Company (USMR) site operations in Carteret, New Jersey, on areas in and 
surrounding the former Reichhold, Inc., (Reichhold) site in Carteret, New Jersey, as well as 
in Staten Island, New York. Documentary support for statements made in this report are 
referenced and provided after the statement, within the body of the report. At one time, the 
USMR facility covered an area of more than 200 acres along the Arthur Kill at what is 
known as Tufts Point in Carteret, of which the former Reichhold site (over 45 acres) was 
once a part. USMR constructed and operated a metals refinery operation that included 
smelting at 400 Middlesex Avenue in Carteret, New Jersey for more than 80 years (1901- 
1986). These operations negatively affected the local and regional environment through 
discharge and disposal of wastes that included direct land disposal of metal slag materials 
on the former Reichhold site and elsewhere, historical fill, metals deposition from air 
emissions, and discharges of wastewater and stormwater to the Arthur Kill. 

Reichhold acquired its former site in Carteret from USMR as two parcels of real property, on 
July 27, 1960. The parcel of land south of the former railroad was known as the BTL parcel, 
while the parcel of land north of the BTL parcel was known as the Staflex parcel. Reichhold 
managed these two parcels of land as one contiguous parcel of land. Irrespective of 
Reichhold's obligations under the Industrial Site Recovery Act (ISRA) (formerly ECRA), 
Reichhold bears no responsibility for causing metals impacts in environmental media, since 
the use of metals was not a significant part of operations at the former Reichhold site. The 
overwhelming source of metals on and near the former Reichhold site is from USMR's 
operations; the discharges of metals from the USMR property took place for several decades 
prior to and during Reichhold ownership of the site. A review of the site environmental 
assessment reports, remediation report submittals, and other correspondence submitted by 
USMR to the New Jersey Department of Environmental Protection (NJDEP) indicated that 
USMR did not disclose the full extent of its historic operations including the lead smelter 
plant facility. The existence of a USMR lead smelter plant, which operated for over 20 years, 
and was formerly located on the Reichhold site, was not acknowledged by USMR until 
forced to do so through litigation. This plant operated on a previously undisclosed portion 
of the former USMR facility property, which was more than 45 acres in size. 

Photographs of the southwestern portion of the USMR property, taken from the southeast 
portion of the former Reichhold site in May 2007 and other photographs around the USMR 
property taken from April through June 2008, indicate that slag materials originating from 
the USMR operations continue to be exposed at the surface, in soils and sediments. USMR 
operations also discharged lead and other chemicals including dioxin near the USMR site, 
resulting in widespread local and regional environmental impacts. Discharges occurred via 
various media and pathways, including air, storm water runoff, outfalls, groundwater 
impacts, and the direct disposal of slag and fill in the surrounding low-lying (marsh) areas 
and upland areas. 
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Reichhold's primary operations at its former site included manuf acture of phenolic resins, 
molding compounds, specialty esters, plasticizers, and polyester resins. Phenolic resins were 
manufactured by the condensation of phenols with resins, in the presence of catalysts and 
minor additives. Molding compounds were manufactured by blending phenolic and/ or 
polyester resins with cellulosic and mineral fillers, initiators, inhibitors, and minor 
additives. The specialty esters unit produced esters, plasticizers, and polyesters by the 
reaction of various acids and anhydrides with alcohols and glycols, in the presence of 
catalysts and minor additives. Metals were not used extensively in Reichhold's operations; 
the metals used as part of Reichhold's operations were limited primarily to zinc stearate 
(used in blending the molding compounds) and zinc acetate (additive to phenolic resin). 
Zinc from Reichholds's operations has not been deemed a contaminant of concern at the 
former Reichhold and USMR site. 

The environmental impacts from the USMR plant operations are so significant that in 
December 1986 the Environmental Research Foundation reported that "The [USMR] plant 
exceeds ambient air standards for lead even when not in operation because large 
quantities of lead have settled on the ground". 

The USMR smelter emitted particles and gases into the atmosphere from five separate 
operations areas and produced localized metals contamination from ground spills and 
dumping. The operations consisted of: 

1. Smelting, converting, and refining 

2. Reverberatory furnace refining and casting 

3. Precious metals refining 

4. White metal recovery 

5. Lead recovery 

In addition to these emissions, the handling of the various feed materials for the smelter 
complex, the historical slag stockpiles and fill, slag by-products, and other waste materials, 
coupled with operational truck traffic on metallic slag-filled areas, produced fugitive dust 
particles containing metals that were allowed to blanket the surrounding areas 
uncontrolled, including the adjacent former Reichhold site. The ground surface itself was 
used to store concentrates or scrap metal for processing, contributing to direct ground 
contamination. Areas where these operations were conducted have become local hot spot 
areas for heavy metal contamination of soils and sediments. To further complicate the 
history of USMR's contamination, several processing operations were initiated over the 
years as specific economics became more or less favorable for a given smelting/recovery 
process; thus, a variety of raw materials and resulting wastes were brought onto the 
property and dispersed into the local environment. 

These various processes at the USMR facility at 400 Middlesex Avenue generated a variety 
of waste slag materials containing heavy metals. For decades prior to selling a portion of 
this property to Reichhold, USMR disposed of those materials on that portion. USMR 
documents indicate how USMR used slag to fill the intertidal zone along the Arthur Kill, 
presumably to dispose of the slag and increase the footprint of the property. Later 
environmental investigations revealed that the slag fill materials contained lead, cadmium, 
copper, zinc, arsenic, selenium, nickel, and other metals, at concentrations significantly 
above the NJDEP criteria. These historic fill slag disposal practices contaminated soil, 
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groundwater, and likely contaminated sediment at the USMR facility as well as at adjacent 
properties and likely contaminated the sediment and surface water of the Arthur Kill. 

However, as documented in this report, USMR did not delineate these impacts beyond its 
current property boundary even though it was required to do so under an Administrative 
Consent Order (ACO) with NJDEP dated January 1988, updated April 1994. In fact, 
observations made by CH2M HILL in May 2007 and April through June 2008 indicate that 
waste slag material continues to be exposed at the former USMR property near the Arthur 
Kill intertidal marsh area zone, in the southern portion of the current USMR property on 
Tufts Point Marsh, adjacent to the former Reichhold southeast property boundary. 

While there are no data regarding the specific contamination generated by the operations of 
this lead plant, it is likely that it would have contributed to the metals contamination in the 
Arthur Kill and surrounding marsh area through its history of operation (from about 1931 
through about 1952) caused primarily by USMR operations at its facility at 400 Middlesex 
Avenue. 

USMR also discharged wastewater and stormwater containing high concentrations of 
metals and organics to the Arthur Kill during its history of ownership. Section 3 of this 
report summarizes the USMR processes and operational procedures affecting surface water 
and sediments. Historical photographs presented in this report show how storm water and 
wastewater discharges from the USMR facility to the Arthur Kill were uncontained. USMR 
documents and process design drawings show that USMR discharged wastewater 
contaminated with metals, oil, and grease directly to the Arthur Kill through process 
outfalls and stormwater runoff. Historical aerial photographs provided in this document 
show that stormwater runoff controls were apparently not employed for the metal slag 
stockpiled on Tufts Point Marsh near the Arthur Kill, allowing metal slag to be continually 
washed into the surface water and sediments of the Arthur Kill. 

In addition, the New Jersey Public Interest Research Group (NJPIRG) and Friends of the 
Earth sued USMR on May 27, 1986, for repeated violations of its National Pollution 
Discharge Elimination System (NPDES) surface water discharge limitations to the Arthur 
Kill. Information presented in the lawsuit indicated that USMR violated its NPDES permit 
nearly 500 times. The permit violations consisted primarily of discharges of metals, oil and 
grease; and pH and temperature above permitted levels. USMR ultimately lost the lawsuit, 
obligating it to pay a substantial amount in fines for repeated NPDES violations. Although 
required by the second of its two ACOs with the NJDEP, dated January 22, 1988 and 
amended April 1994, USMR did not investigate the impacts from these repeated discharge 
violations to sediments in the Arthur Kill. On June 25, 2007, NJDEP filed litigation against 
USMR for natural resources damages from discharges of pollutants and hazardous 
substances emanating from operations at the facility. Among other actions, NJDEP is 
requesting in that lawsuit that USMR be compelled to perform a baseline ecological 
evaluation of sediments and surface waters in the Arthur Kill. 

Records, including numerous NJDEP inspection reports, indicate that USMR had significant 
difficulty meeting air emissions requirements of the Clean Air Act. For example, NJDEP site 
inspectors in May and June of 1982 reported observing "heavy black smoke", white haze", 
"100 percent opacity, and "heavy" black and white fugitive emissions coming from various 
portions of the USMR property. Historic and regulatory documentation, as well as air 
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emissions monitoring and modeling information indicate that regulated metals including 
lead were deposited through air emissions from USMR operations over the surrounding 
area and region. 

The State of New York also sued USMR on March 11, 1983 for the negative impacts of air 
emissions on Staten Island across the Arthur Kill from the USMR facility. Historical 
eyewitness accounts by citizens living on Staten Island indicate that the emissions visibly 
affected Staten Island and were not only an odor nuisance, but had adverse effects on crops 
(New York State Department of Environmental Conservation, 1984). Information presented 
during litigation showed that lead was deposited on Staten Island from USMR emissions. 
The lawsuit was eventually settled, with USMR paying for remediation of hot spot lead- 
contaminated soil on Staten Island resulting from USMR's emissions. 

Based upon our technical evaluation of information for the former Reichhold and USMR 
sites in Carteret, New Jersey, Reichhold's ISRA obligations should not include metals 
impacts in environmental media, since the use of metals was not a significant part of 
operations at the former Reichhold site. Reichhold owned its former site from 1960 to 1986; 
whereas, USMR's local and regional environmental impacts from multimedia discharges of 
metals began affecting the area from 1902 when USMR first operated the smelter and 
continued through the USMR facility closing in 1986. 

The overwhelming source of metals on and near the former Reichhold site is from USMR 
operations. The metals were deposited on that property by USMR prior to Reichhold's 
ownership and operation and migrated on to the Reichhold site from adjacent USMR 
operations from several media before, during, and after Reichhold's tenure. Significant 
releases of metals in surface water discharged to the Arthur Kill from USMR occurred over 
decades, as acknowledged by USMR in the monthly DMRs and other documents that it 
prepared. Environmental impacts to the surrounding properties and the Arthur Kill remain 
unaddressed by USMR. Visual observations made and photographs taken in May 2007 and 
in April through June 2008 of the southwestern portion of the USMR property indicate that 
slag is still exposed over 20 years after USMR operations ended, on the ground surface and 
in sediments on and near the USMR property along the Arthur Kill. Additionally, USMR's 
process of pumping metals-contaminated groundwater from the USMR property, removing 
the chlorobenzene but not the metals, and spray irrigating the water back onto the former 
Reichhold property has likely redeposited metals, further spreading and adding to the 
surface soil and groundwater metals contamination on the former Reichhold property. 
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Section 1 

Introduction 



This report summarizes historical and lingering environmental impacts to the region 
surrounding the former USMR operations at 400 Middlesex Avenue in Carteret, New Jersey 
Historical environmental documents and data indicate that the USMR facility had a 
substantial negative environmental impact on the regional area. Air emissions data and air 
modeling studies indicate that for decades, the deposition of particles containing lead and 
other metals from USMR facility emissions contaminated adjacent properties as well as 
residential areas east of the Arthur Kill and the USMR facility and south onto Staten Island, 
New York. Environmental investigations and remedial actions conducted by USMR and 
others to date have established that releases from USMR operations contaminated soil and 
groundwater above NJDEP criteria. However, as documented in this report, USMR failed to 
delineate impacts from its past operations and disposal activities beyond its current 
property boundaries. In fact, despite the implementation of a final remediation remedy slag 
waste materials remain exposed at the ground surface on USMR property near the Arthur 
Kill. 

The environmental impacts described in this document originated from four primary USMR 
sources: land disposal of waste slag and secondary scrap metal, air emissions and resulting 
deposition of metals, groundwater impacts from operations at the site, and surface water 
discharges containing metals and other regulated materials. Based on current site 
conditions, impacts from these sources, specifically to offsite locations, remain unaddressed 
The regulatory and litigation history indicate that the facility had ongoing compliance issues 
regarding air emissions, slag disposal, and wastewater discharges, resulting in releases of 
significant volumes of regulated materials to the environment. A brief timeline 
summarizing notable events is provided in Section 7. 

As described in this document, delineation of USMR's environmental impacts to 
surrounding properties, including the former Reichhold site (consisting of the northern 
Staflex parcel and the southern BTL parcel) which USMR at one time owned, remains 
unaddressed. One of the most significant unaddressed areas of environmental impact is the 
Arthur Kill. The effects of decades of documented process and stormwater discharges 
containing metal wastes and air deposition from plant emissions have not been evaluated in 
the sediments of the Arthur Kill. 



1.1 Site History 

The original USMR facility was built in Carteret, New Jersey in 1901 (Rolle, 1952) as a 
primary copper smelter and over its period of operations was also used to process 
secondary scrap aluminum, produce inorganic copper fungicide, process solder from old 
radiators, etc., depending upon the changing market economics of each operation (Richard S 
Kunter & Associates, February 2006). The facility expanded to more than 200 acres from 
1901 through 1970 (HydroQual, 1988a). In 1920, USMR became a wholly owned subsidiary 
of the American Metal Company, Ltd., which eventually became AMAX, Inc 
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Appendix A shows the gradual expansion of the USMR facility (HydroQual, 1988a) to over 
200 acres. The original facility was expanded with the addition of a smelter and several 
furnaces. As described by HydroQual (1988a), "Additional property was acquired 
including areas to the south, for slag disposal." In 1930, the facility expanded as it acquired 
the Metal and Thermit Corporation. In 1967, the Armour Fertilizer Works property was 
acquired, its facility was demolished, and the land was used as a scrap storage yard In 1969 
the Chrome Steel Works property north of the facility was acquired and the land was 
eventually used for storage of used equipment. Sanborn® maps from 1924, 1931, and 1950 
(Appendix B) also show the development of the area. The USMR lead plant is depicted on 
the 1950 Sanborn® map south of the railroad tracks. 

The expansions included adjacent land to the west used for a lead plant. This land was later 
sold to Reichhold, Inc. (Reichhold) in 1960. The lead plant was not identified in the 
referenced HydroQual report. 

1 .2 Historical Extent of USMR Facility 

Construction of the copper refinery, then known as DeLamar's Refining Works, was begun 
m 1901(Rolle, 1952). The facilities were later expanded to include a smelter and several 
furnaces. The smelter was first operated by USMR in 1902. A considerable variety of 
smelting operations were conducted at the Carteret site over the life of the operation. 

Additional property was acquired, including the areas to the west apparently for slag 
disposal. In 1930, the Chrome Steel Works was acquired, and the plant further expanded In 
1967, the Armour Fertilizer Works (Appendix B), which burned sulfur to produce sulfuric 
acid, was acquired, the buildings demolished, and the land used for scrap storage In 1969 
the Metal and Thermit Corporation property, north of the plant, was acquired, where tin ' 
recovery and refining had been conducted. The land was used as a disposal site for old 
equipment. By 1970, the current property boundaries were established. 

The location of the USMR facility shown in documents submitted to NJDEP by USMR and 
its environmental consultant, HydroQual, have historically depicted the facility as the 
property boundary at the time of the submittal of documents in the late 1980s (Appendix A) 
These reports omitted the true historical extent of the property, which includes the former 
USMR operations on the former Reichhold property, which would have given NJDEP a 
better indication of whether the environmental impacts from the faculty had been properly 
delineated. As shown in figures from HydroQual (1988a), provided in Appendix A the 
western extent of the property is delineated to the slag storage area. However, there is an 
additional 45+ acres of land west of the slag storage area that was once part of the USMR 
facility and later sold to Reichhold, as noted on Figures 1-1 through 1-4. As evident from 
some of these figures, the southern and western portions of the former Reichhold property 
were used as a slag disposal area. In fact, test pits, foundation excavations, and monitoring 
well construction activities at the former Reichhold property, which Reichhold acquired 
from USMR in June 1960, indicated that Reichhold had built its operating facilities over fill 
material (CH2M HILL, 1985). This fill material consisted of metal slag, brick, road material 
and miscellaneous other materials. In the same correspondence, CH2M HILL also noted that 
the southwest portion of the former Reichhold site was used by USMR to dispose of 'waste 
substances' from past operations. 
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This major component of the former USMR facility was omitted from the Remedial 
Investigation (RI) reports submitted to NJDEP by USMR and included a large lead plant 
operated by USMR on the former Reichhold property. This plant was one of the seven main 
divisions of the smelter that was dismantled (USMR, 1952). This portion of the property was 
purchased by Reichhold in 1960 for manufacturing, primarily organic compounds including 
phenolic resins and plasticizers. As shown in Figure 1-2, the USMR lead plant was actively 
operated adjacent to the main USMR facility. The photograph also shows a significant 
amount of slag around the former lead plant, as well as what appear to be direct plant 
process discharges towards or into the Arthur Kill. 



1.3 Site Processes 

Construction of the original USMR facility was begun in 1901 as a primary copper smelter. 
Over its period of operations, the facility was also used to process secondary scrap 
aluminum (1943 through approximately 1954), produce an inorganic copper fungicide (1940 
to 1960), process solder from old radiators (unknown start through late 1950s), etc., 
depending upon the changing market economics of each operation (Kunter & Associates, 
2006). From 1927 through the late-1940s, zinc captured in flue gases was precipitated and 
sold as zinc oxide. Zinc leach residue was smelted to produce white metal (alloys of tin and 
lead, with or without antimony). Refinement of these alloys produced additional alloys for 
solder (Kunter & Associates, 2006). In 1934, a "selenium plant" was expanded to refine and 
recover tellurium. A germanium recovery unit was in operation from 1957 through the mid- 
1960s. Towards the latter part of its operational history, the facility was used to process 
metal-bearing scrap and recover several precious metals (iridium, tellurium, rhodium, 
ruthenium, gold and silver). The raw materials for the USMR secondary copper smelter 
included shredded telephones and switchboard equipment, iron, brass, discarded electrical 
equipment, and other copper-bearing materials (PEDCo Environmental, 1982). 

Lead was present in the copper ores, and was one of the metals (along with zinc and tin) in 
the slag left over after recovery of copper. One place for disposal of slag was the area south 
of the former smelter, with slag elevations reportedly reaching approximately 35 feet above 
surrounding grade (Hydroqual, 1987). Slag from an electric arc furnace that was in service 
from 1972 to 1986, was also discarded in numerous slag piles on the USMR property, 
including in its southwest area, immediately east of the former Reichhold property. ' 

The USMR facility also operated a lead smelting unit in the southern portion of the former 
Reichhold site from an unknown start date, until at least 1951 (letter from Joseph Scholz to 
William Ruskin; August 3, 2006). It is known that the lead plant was in operation by 1931. 

As described by USMR (1972), the facility performed three separate functions using the 
following primary operations: 

1 . Smelting and refining copper-bearing materials, including high- and low-grade scrap 

2. Producing standard and unconventional copper 

3. Smelting and refining scrap materials bearing precious metals 

In addition, USMR also performed rolling and casting of metals and transported finished 
products offsite by railroad. The railroad also transported raw materials used for facility 
operations. USMR smelting operations also involved shipment of ore material from docks. 
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A variety of materials containing metal components was processed at the USMR facility to 
recover copper and precious metals, including batteries, automotive parts, electric motors, 
and insulated wire (USMR, 1972). According to USMR (1972), wire processed at the facility 
contained more than 600 types of insulating materials, including polyvinyl chloride, 
neoprene, rubber, and asphaltic substances. Open burning of large quantities of insulated 
copper wire was standard practice until the advent of air pollution abatement laws in the 
1960s (Kunter & Associates, 2006). 

During the 80 years that the smelter operated, it emitted particles and gases into the 
atmosphere from five separate operations areas and produced localized hot spots of 
contamination from ground spills containing metals. The operations consisted of: 

1. Smelting, converting and refining 

2. Reverberatory furnace refining and casting 

3. Precious metals refining 

4. White metal recovery 

5. Lead recovery 

Waste products from the USMR operations included dust and metal slag that were released 
to the environment through direct land disposal, deposition from emission sources, and 
wastewater discharges. Various areas of the property were used over the years to store 
concentrates for processing, and scrap copper for feedstock to the cupola or wire furnaces, 
contributing to direct ground contamination. Metals contained in the slag waste stream 
included lead, arsenic, chromium, copper, and zinc (HydroQual, 1987). The plant air 
emissions contained metal particles, including lead, cadmium, copper, zinc, and iron 
(Kellogg, 1961). Metals contained in the process wastewater and stormwater runoff were 
discharged to the Arthur Kill (NJPIRG, 1986). Impacts from these waste disposal practices 
are summarized in later sections of this report. 
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Section 2 

Land Disposal 



This section discusses the environmental effects from USMR's land disposal of waste slag 
materials containing heavy metals at the Carteret site. 

2.1 Land Disposal of Slag Containing Metals 

The NJDEP, in accordance with the Brownfield and Contaminated Site Remediation Act 
(N.J.S.A. 58.10B-1 et seq.) has prepared maps of the entire state of New Jersey that show the 
locations of historic fill. Historic fill is defined by the NJDEP as "non-indigenous material 
placed on a site in order to raise the topographic elevation of the site." The NJDEP notes that 
"some areas mapped as fill may contain chemical-production waste or ore-processing waste 
that exclude them from the legislative definition of historic fill." Figure 2-1 depicts the 
extent of historic fill as mapped by the NJDEP, for the USMR site and surrounding area. As 
depicted on Figure 2-1, the entire eastern and southern portions of the USMR site, on the 
banks of the Arthur Kill, and portions of the former Reichhold site have been filled in. The 
extent of historic fill in the southern portion of the USMR site (Tufts Point) is especially 
widespread, extending approximately 1,000 feet inland from the shoreline. 

On the USMR property, one estimate of historic slag disposal, not counting the 
aboveground piles of slag, was approximately 852,000 cubic yards (HydroQual, 1987). 
USMR used approximately 36,000 cubic feet of this slag to construct a haul road across the 
northwestern portion of the former Reichhold site (termed the Staflex Parcel, Figure 1-1). 
The slag haul road was constructed in the 1950s and was used to transport slag material 
offsite to be used as commercial fill for the construction of the New Jersey Turnpike 
(Tennant, 1950). This same estimate (HydroQual, 1987) also indicated that in the southern 
area of the USMR site known as Tufts Point (originally a marsh area), slag thickness was 
between 20 and 30 feet in places. Historical USGS topographic maps (Appendix D) and 
aerial photographs and descriptions indicate that Tufts Point was at one time a low-lying 
tidal marsh area (Tufts Point Marsh), adjacent to the Arthur Kill. The low-lying areas, and 
several other noteworthy features including the slag piles in various locations on the former 
Reichhold property, and the slag haul road leading from the large slag pile in the southern 
portion of the USMR property northwest, are visible on Figure 2-2 (1954 aerial photograph), 
Figure 2-3 (aerial photograph from 1963) and Figure 2-4 (aerial photograph from 1984). 
Figures 2-3 and 2-4 (aerial photographs from 1963 and 1984, respectively), show overlays of 
the maximum extent of the 500-year Flood Plain, the New Jersey State Tidelands Claim Line, 
the edge of water approximate high tide, and the 10-foot elevation contour, based on a June ' 
2008 survey. As visible on these two figures, there are very few changes along the Arthur 
Kill shoreline on the former Reichhold property during these more than 20 years. The years 
of the aerial photographs correspond approximately to the beginning (1960) and end (1986) 
of Reichhold's ownership of the property. Demolition debris was also placed in the 
southwest corner of the USMR site in an area known as the 'Dump Area', adjacent to the 
southeast corner of the former Reichhold site. 
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Because of the tremendous volume of slag materials disposed of at the former Reichhold site 
by USMR, estimated at approximately 65,000 cubic yards (Haley and Aldrich, 2006) and 
252,000 cubic yards (CH2M HILL, 1985), and its widespread occurrence, the primary waste 
management approach has been to cap and contain the material onsite. However, prior to 
the promulgation of Environmental Cleanup and Remediation Act (ECRA) and Industrial 
Site Recovery Act (ISRA) regulations, USMR, for several decades, did not perform waste 
management under regulatory authority or supervision, leading to uncontrolled disposal of 
material, as described in this and in the following sections. Because waste management in 
the decades prior to the enactment of federal and state regulations was unsupervised, there 
was no formal 'closure' of waste management activities. 

On January 22, 1988, AMAX formerly USMR entered into an Administrative Consent Order 
(ACO) with NJDEP (Appendix E; NJDEP, 1988). The excerpts below from the FINDINGS of 
the ACO which was signed by both AMAX/USMR and NJDEP indicate: 

"8. In 1985, AMAX initiated its own ground water investigation at the site and since that 
time AMAX has installed twelve monitor wells, twelve investigative monitor wells and twelve 
piezometers. Laboratory analyses of samples collected from the wells and submitted to the 
Department reveal that the ground water at certain areas of the site including but not limited to 
wells 171, 131, 181, 10H, 11H, 12H, BH7, BH8, and BH13 contains elevated concentrations of 
heavy metals including copper, zinc, selenium, nickel, arsenic, cadmium and lead which exceed 
the New Jersey ground water quality standards ofN.JA.C. 7:9-6.1. " 

"12. On November 26, 1986 AMAX submitted EP Toxicity analyses of composite slag 
samples to the Department. These samples were taken from slag stockpiles at the south end of the 
site. This area has been used to dispose of large quantities of smelter slag by landfilling and 
stockpiling during the years of the smelter's operations. In certain portions of this area, slag fill 
may extend down as much as thirty (30) feet. EP Toxicity analyses of the slag samples taken from 
the stockpiles revealed elevated levels of lead and cadmium. These levels are not high enough to be 
considered hazardous waste pursuant to N.f.A.C. 7:26-1 et seq., but these levels are higher than 
existing ground water quality criteria of N.f.A.C. 7:9-6.1. In addition, AMAX contends that a 
different type of analysis using distilled water would more accurately define leaching from the 
slag to ground water. " 

"13. The heavy metals described in paragraphs eight (8) and twelve (12) above are hazardous 
substances under the regulations at N.J.A.C.7:1E-1 et seq. promulgated pursuant to the Spill 
Compensation and Control Act, N.J.S.A. 58:10-23.11 et seq . " 

If engineering controls (i.e., capping) are used for capping contaminated materials, NJDEP 
requires that the area of concern be inspected on a regular basis to ensure that the 
engineering controls are effectively containing the materials. However, visual 
reconnaissance of the USMR property by CH2M HILL in May 2007 and on several occasions 
in April through June 2008 revealed that exposed slag still remains on the USMR site in 
ecologically sensitive areas. Photographs from these site visits are presented in Appendix C, 
which show that slag materials remain exposed near the intertidal zone of the Arthur Kill 
located on the current USMR property. As shown in the photographs, areas of coarse black 
slag are located downgradient of the USMR stormwater holding pond in areas that is 
exposed to surface water runoff and in the sediments at the shoreline of the Arthur Kill. 
There is no indication that USMR is addressing these areas or that NJDEP is currently aware 
of these conditions. Routine visual inspections of engineering controls, if conducted, should 
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have revealed the presence of this slag. This material may have been exposed at the surface 
due to continuing erosion of fill from the USMR site, which acts as a continuing source of 
contamination to the Arthur Rill. Based on USMR estimates (HydroQual, 1987; Haley & 
Aldrich, 2006) 852,000 cubic yards of slag was used to fill in areas of the USMR site. In 
addition, by USMR's own estimate (Haley and Aldrich, 2006), approximately 65,000 cubic 
yards of slag containing metal was disposed of by USMR on the southern portion of the 
property that was sold to Reichhold in 1960. Reichhold estimates that the volume of slag 
and fill materials deposited by USMR on its former property is nearly four times that 
volume, or about 250,000 cubic yards (CH2M HILL, 1985). Given that slag materials are 
exposed on the USMR property to this day, Reichhold believes there would be no 
environmental benefit in attempting to cap historical fill wastes in the tideland areas 
adjacent to the former Reichhold site; any capping activities would likely be compromised, 
at a rriinimum, by erosional runoff and redeposition of the exposed slag on the USMR 
property 

As documented in Section 2.1.2, a tremendous volume of slag was stockpiled and disposed 
of onsite by USMR, including the adjacent tidal wetlands and marsh areas of the Arthur Kill. 
However, there is no indication that USMR sampled sediments in the Arthur Kill for the 
presence of slag and/ or metals, which is also a requirement of the Technical Requirements 
for Site Remediation (N.JA.C. 7:26E-3.11), which states: "A baseline ecological evaluation 
shall be completed for each contaminated site or area of concern." 

2.1.1 Slag Metals Composition 

Slag, as referenced in this document, is a residue generated from USMR metal smelting 
operations and is most commonly characterized as black, fine-grained, sand-like material. 
USMR historically disposed of a portion of its slag by using it to fill in low-lying areas along 
the Arthur Kill. USMR stockpiled the slag and disposed of it in significant quantities on the 
USMR property and the former Reichhold property (HydroQual, 1987). The cupola 
(smelter) slag composition is listed in Table 2-1 (HydroQual, 1991). 
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TABLE 2-1 

Average Percent Cupola Smelter Slag Composition (1968 to 1984) 

Percent Average Composition 
Parameter (by weight) 

44.2 
27.6 
8.1 
4.8 
3.6 
1.18 
0.75 
0.44 
0.28 
0.10 
0.08 
0.06 
0.013 
0.010 
91.213 



The actual composition of slag materials disposed of on the USMR site, and later sampled, 
yielded higher composition of metals (HydroQual, 1987) than reported in Table 2-1. It is 
noted that the number of samples analyzed by USMR was not sufficient to characterize the 
metals concentrations from the variety of operations that occurred at the facility. The 1991 
Feasibility Study (FS) states that the manufacturing process produced slag with metals of 
varying composition (HydroQual, 1991). It is unclear whether the slag containing the 
highest concentration of metals was characterized for toxicity characteristics. Table 2-2 
shows the percent composition of metals in samples collected from three onsite slag 
disposal areas by USMR's consultants (HydroQual, 1987). 

TABLE 2-2 

Percent Composition of Lead, Zinc, and Copper in Slag Fill Areas (April 10, 1987) 



Metal Parameter 


Percent Metal 




Composition (by 




weight) 


Lead 


4.00 


Zinc 


8.82 


Copper 


7.10 



Iron 
Silica 
Aluminum 
Calcium 
Zinc 
Copper 
Lead 
Nickel 
Tin 
Sulfur 
Antimony 
Arsenic 
Selenium 
Tellurium 
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Additional sample results indicated that other metals, not included in Tables 2-1 and 2-2, are 
associated with slag disposal areas. The maximum concentration of metals in soil boring' 
samples collected from slag disposal areas included arsenic at 3,460 milligrams per kilogram 
(mg/kg), cadmium at 8,000 mg/kg, chromium at 3,000 mg/kg, and selenium at 671 me/ke 
(HydroQual, 1987). ~ 6 5 

2.1.2 Slag Disposal Amounts 

The slag, as well as potentially off-specification raw materials, alloying materials, and 
finished products, were disposed of onsite, allowing USMR to profit not only by avoiding 
disposal costs, but also by expanding the footprint of its facility. Approximately 852,000 
cubic yards (yd3) of slag (ranging from 613,500 tons to 1,125,000 tons, depending upon the 
density of the slag) were used as fill in portions of the former USMR facility now owned by 
USMR (HydroQual, 1987). In addition, Reichhold estimates that USMR disposed of 
approximately 250,000 cubic yards of slag (ranging from 180,000 tons to 330,000 tons; 
depending on the density of the slag), in the southern portion of its facility (on the former 
Reichhold property) (CH2M HILL, 1985). HydroQual reported that southern portions of the 
site were once coastal wetlands and were later filled in with slag to depths of up to 30 feet in 
order to accommodate USMR operations (HydroQual, 1987). This statement is supported by 
the 1900 and 1955 U.S. Geological Survey topographic maps (Appendix D), which depict 
wetlands or marsh areas along the shoreline surrounding the former USMR property. This 
historical shoreline is shown in an aerial photograph from 1943 (Figure 1-2) where the relief 
between the land surface near the lead plant and the adjacent tidal wetlands and marsh 
areas of the Arthur Kill is quite apparent. Figure 2-2 provides an aerial photograph from 
1954, which shows this shoreline tidal wetland marsh area as being filled with slag 
sometime in the eleven years after the previous aerial photo was taken. This area of slag in- 
fill has not been disputed by USMR and was subject to an engineering cap in 1994 in which 
USMR contributed payment. 

In addition, as noted in Section 2.1, USMR used approximately 36,000 cubic feet of slag to 
construct a haul road across the northwestern portion of the former Reichhold site. This 
haul road was described as being 40 feet wide, 450 feet long and 2 feet deep (Runyon, 1996). 
According to Runyon, USMR calculated the volume of slag dumped on the slag haul road 
area for disposal estimation purposes; however, USMR did not remove the slag. The 
location of the haul road corresponds with the approximate locations of the areas termed the 
northwest and northeast fields on the Staflex parcel. NJDEP required Reichhold to delineate 
and remediate the slag from this haul road in the course of its ISRA obligations. The path of 
the haul road is adjacent to existing residential units along the east end of Bergen Street in 
Carteret (see Figures 2-2, 2-3, and 2-4). 

2.2 Offsite Groundwater and Soil Impacts 

The following subsections describe offsite delineation issues relating to groundwater and soil. 

2.2.1 Groundwater 

USMR's historical operations and continued presence of slag and other metal-bearing waste 
has caused groundwater in the area to be contaminated with metals and chlorinated volatile 
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organic compounds (VOCs). Copper smelters and refineries typically use fuel to produce 
the energy required for the high-temperature reactions necessary in the smelting and 
refining of copper. These sources of fuel include distillate oils such as fuel oil, kerosene, and 
residual oil (NJDEP, 1985). The secondary sources of copper (i.e., not raw copper ore) may 
include copper-bearing electrical equipment and insulated wires. 

AMAX/USMR as noted in Section 2-1 entered into an ACO with NJDEP on January 22, 1988 
(Appendix E). The ACO Findings indicated that the heavy metals copper, zinc, selenium, 
nickel, arsenic, cadmium, and lead were found in many monitor wells on the USMR site at 
concentrations which exceed the New Jersey (Groundwater Quality Standards) GWQS. The 
former Reichhold site is located hydrogeologically downgradient of the USMR site. 

A spill of chlorobenzene occurred on the USMR property in the 1960s, near the railroad and 
Middlesex Avenue (NJDEP, 1996). The spill was discovered during demolition activities by 
USMR, in the 1990s. Although USMR excavated and disposed of contaminated soil, there 
was considerable groundwater impact from this spill, both on the USMR property as well as 
in hydrogeologically downgradient portions of the former Reichhold property. The plume 
has migrated at least 800 feet from the source (Appendix G; Figure 1-10). 

In a March 16, 2006 letter, NJDEP required USMR to expand its Classification Exception 
Area to include the metals contamination on the Reichhold site. Additionally, NJDEP 
required that USMR include Reichhold's wells in its long-term monitoring program. Based 
on groundwater flow direction, the nature of contamination, and information available from 
NJDEP, it is apparent that USMR's extensive heavy metals and VOC groundwater 
contaminant plumes are migrating onto the former Reichhold property and USMR historical 
operations have contributed to groundwater contamination on the former Reichhold 
property (Appendix G; Figure 1-9 and Figure 1-10). Additionally, as described below, 
Reichhold's operations at its former site did not include the extensive use of heavy metals. 

Reichhold's primary operations at its former site included manufacture of phenolic resins, 
molding compounds, specialty esters, plasticizers, and polyester resins. Molding 
compounds were manufactured by blending phenolic and/ or polyester resins with 
cellulosic and mineral fillers, initiators, inhibitors, and minor additives. The specialty esters 
unit produced esters, plasticizers, and polyesters by the reaction of various acids and 
anhydrides with alcohols and glycols, in the presence of catalysts and minor additives 
(O'Brien and Gere, 1986). Metals were not used extensively in Reichhold's operations; the 
metals used as part of Reichhold's operations were limited primarily to zinc stearate (used 
in blending the molding compounds) and zinc acetate (additive to phenolic resin) 
(CH2M HILL, January 2006). Zinc, in non-elemental compound form, has not been deemed 
a contaminant of concern at the Reichhold property. Metals were a de rrunimis component 
of Reichhold's operations and were bound with other chemicals in the form of catalysts. The 
heavy metals associated with USMR's operations (including copper, zinc, selenium, nickel, 
arsenic, cadmium, and lead) did not originate with Reichhold's past operations, and should 
not be part of Reichhold's ISRA obligations. 

The 1988 ACO between AMAX/USMR and the NJDEP requireed that AMAX/USMR "fully 
determine the nature, type and physical states of soil, surface water and ground-water pollution at 
and/or emanating from the site." As indicated in the January 22, 1988 ACO (Appendix E; 
NJDEP, 1988), AMAX/USMR was also required under the ACO (Appendix A Remedial 
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Investigation Scope of Work); "to fully determine the horizontal and vertical extent of pollution at 
and/or emanating from the site" and; "Fully determine migration path of pollutants through air, soil, 
groundwater, surface water and sediment both on and off site," and; "Fully determine impact of the ' 
pollution on human health and the environment. " 

Additionally, as documented in a letter from CH2M HILL on behalf of Reichhold, to NJDEP, 
there is no readily identifiable onsite source area for chlorinated VOCs detected in 
monitoring wells on the former Reichhold site (CH2M HILL, 2006b). Chlorinated VOC 
impacts to groundwater beneath the former Reichhold site appear to be from the USMR site 
based on composite groundwater analytical data and groundwater flow direction 
(Appendix F). The figure in Appendix F shows the chlorinated VOC data from both USMR 
and Reichhold monitoring wells, with groundwater elevation contours and flow direction 
details illustrating the hydraulic connection between the USMR property and the former 
Reichhold site. As is apparent from the figure, tetrachloroethene (PCE) and trichloroethene 
(TCE) were detected on the USMR property in the late 1980s at concentrations as high as 
7,800 and 3,690 micrograms per liter (ug/L) (MW-13I), respectively. These concentrations 
significantly exceed the Ground Water Quality Standard of 1 jig/L for both compounds and 
were detected in USMR groundwater located hydraulically upgradient, just east of the 
former Reichhold property line. The concentration of these chlorinated VOCs on the 
downgradient Reichhold property were substantially (i.e., two to three orders of magnitude) 
less than those detected on the USMR site, which is the likely source for the diffuse 
occurrence of the chlorinated VOCs detected in groundwater on the former Reichhold 
property. 

Chlorinated VOCs extend from the USMR property all the way to the southwest portion of 
the BTL parcel. On the adjacent west portion of the USMR property, PCE concentrations of 
up to 1,130 ug/1 was detected in monitoring well MW-60I in 1988-1989. This well is located 
approximately 800 feet east of the former Reichhold site. In the upgradient (north) portion of 
the plume, PCE and TCE concentrations of up to 784 ug/1 and 188 ug/1, respectively, were 
detected in USMR monitoring well MW-13I in June 1990, located less than 50 feet east of the 
former Reichhold site. As noted from the Appendix F figure, groundwater elevation 
contours (June 2001) indicate that the USMR site is hydraulically upgradient of the former 
Reichhold site and groundwater appears to flow radially away from a mound located in the 
central portion of the USMR site. 

In addition to the upgradient source, USMR conducted pump and treat remedial activities 
for chlorobenzene in the vicinity of monitoring well MW-13I, whereby a portion of the 
treated water was discharged to the ground surface on the former Reichhold property by 
'spray irrigation' between April 1996 and April 2000. MW-13I is directly upgradient of 
monitoring wells MW-32, MW-34, and MW-37 on the former Reichhold property. It is also 
noted that USMR utilized an injection trench on the former Reichhold property as part of its 
remedial activities (Appendix G; AMAX Figure 3). Groundwater in this portion of the 
USMR property also contained concentrations of metals above NJDEP groundwater criteria 
(HydroQual, 1990). The recovered groundwater was not treated for metals nor monitored 
before discharging onto the former Reichhold property. As shown in Appendix G (Figures 
1-9 and 1-10), the groundwater metals, chlorobenzene, and chlorinated VOC plumes 
overlap, indicating that a variety of contaminants would be recovered with the 
chlorobenzene while the groundwater pumping system was in operation. Clearly, these 
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pump and treat operations would have affected the local groundwater hydraulics. Spray 
irrigation and trench infiltration could also explain the distribution of chlorinated 
compounds detected in monitoring wells on the former Reichhold property, for which an 
on-site source has not been identified. In short, the USMR remedial activities, while no 
doubt designed to reduce the level of groundwater contamination on the former USMR 
property, had the clear potential if not the likely effect of increasing and exacerbating 
groundwater contamination on the former Reichhold property. 

In spite of these groundwater contamination problems associated with the USMR site, there 
is no apparent indication from reports to NJDEP that USMR has delineated metals 
contamination occurring in soil, sediment or groundwater beyond its current property 
boundary. In fact, USMR did not present groundwater quality data on isoconcentration 
maps, a requirement of the 1988 ACO (NJDEP, 1988). Appendix A, Part III of the ACO states 
the RI report should contain "groundwater quality contour map(s) and cross section(s)." 
Had these data been presented, it would be clear that groundwater contaminants beyond 
the USMR site were not delineated. 

2.2.2 Soil 

As noted previously, historical operations at the USMR facility are the primary source of 
metals contamination in soils on the former Reichhold site and the region through historical 
fill discharge and disposal of wastes. This included direct land disposal of metal slag on the 
former Reichhold site, historical fill, metals deposition from air emissions, and discharges of 
wastewater and stormwater to the Arthur Kill. 

The extensive use of metals was not part of operations at the former Reichhold site. The 
overwhelming source of metals on and near the former Reichhold site is from USMR's 
operations; the discharges of metals from the USMR property took place for several decades 
prior to, and during Reichhold's ownership of the site. As noted earlier, photographs of the 
southwestern portion of the USMR property, taken from the southeast portion of the former 
Reichhold site in May 2007 and in April through June 2008, indicate that slag still remains 
exposed on the ground surface and in sediments on and near the USMR property and alone 
the Arthur Kill. 6 

Soil analytical results from samples collected from the Staflex parcel (O'Brien & Gere, 2002) 
indicate exceedances to the NJDEP RDC criteria for several metals, including, but not 
limited to lead, copper, antimony, cadmium, nickel, zinc, and arsenic. These samples were 
collected from the top 6 inches of the ground surface. In these samples, lead was detected at 
levels as high as 94,200 mg/Kg. Similarly, soil analytical results from samples collected from 
the northern and western edges of the BTL parcel, over June 1997-September 2001, indicate 
that the above metals exceeded NJDEP RDC criteria at depths up to 7 feet below ground 
surface. In these samples, lead was detected at up to 12,400 mg/Kg, from 1.5-2 feet below 
ground, in a sample collected from near the former USMR lead plant. These are the same 
heavy metals identified on the Table 2-1 Average Percent Cupola Slag Composition (1968- 
1984) and the January 22, 1988 ACO. Additionally, the levels of lead detected are 
comparable to the percent heavy metal levels on Table 2-2 Percent Composition of Leads, 
Zinc, and Copper in Slag Fill Areas (April 10, 1987). This would further indicate that the ' 
source of these metal exceedances are the USMR slag materials dumped on the Staflex 
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property to construct a haul road in the 1950's and the USMR slag materials used to fill the 
Marsh Areas near the former USMR lead plant from the early 1900's through the 1950's. 

USMR has not delineated the occurrence of metals originating from its operations. NJDEP 
indicated that USMR was responsible for the presence of metals on the former Reichhold 
property in its August 9, 1999 letter. In this letter to the USMR, NJDEP stated: 

The widespread occurrence of slag has been attributed to the operations of the 
former US Metals Refinery Company which operated at the site prior to 
Reichhold Chemicals, Inc. and on the adjacent property to the east. . .Reichhold 
Chemicals, Inc. is not required to delineate the elevated metals beyond its property 
boundaries. 

Metals contamination from the USMR facility was not delineated beyond the current 
property boundary, even though soil isoconcentration maps submitted by USMR clearly 
showed metals constituents at concentrations well above NJDEP criteria along the USMR 
and former Reichhold property boundary (CH2M HILL, 2006). Site soil and fill 
isoconcentration maps submitted to NJDEP by HydroQual are provided in Appendix H. As 
shown in Appendix H, the soil constituents are delineated up to the property boundary, and 
the isoconcentration lines indicate that metals contamination most likely continues beyond 
the property boundary onto the former Reichhold property. In addition, data presented by 
HydroQual showed metals concentrations in fill material at very high levels at the property 
boundary between USMR and the former Reichhold property (HydroQual, 1990). In fact, 
HydroQual's Special Report on Slag Area Groundwater (HydroQual, 1990) reported lead 
concentrations in the slag fill exceeding 10,000 parts per million (ppm) at the property line, 
which is substantially above the NJDEP non-residential soil cleanup criteria of 600 ppm. 
Additionally, concentrations of zinc at the property boundary were reported to exceed 
100,000 ppm, well above the NJDEP non-residential cleanup criteria of 1,500 ppm. 

In addition, elevated lead concentrations detected in the soils adjacent to the former lead 
manufacturing facility on the former Reichhold site are consistent with lead discharge from 
that facility. The lead plant that operated on the former Reichhold property during a time of 
little or no environmental regulations, in all likelihood, would have contributed to the lead 
contamination found on the site. Additionally, Reichhold discovered multiple battery 
casings during a soil removal action (summer 2004) near the former boiler house area. An 
early USMR map (1953) identified a battery breaker building on the USMR property. It is 
not unusual to find battery casings on lead manufacturing facilities because the batteries' 
cores are often used as raw materials. Mr. Walter Dittrich, a former Reichhold employee at 
the time of Reichhold's purchase of the Carteret facility from USMR, observed the presence 
of battery casings in the same area that the batteries were discovered in the recent soil 
removal action (Dittrich, 2006). Mr. Dittrich also observed an area for storage and use of 
malleable lead in the northwest corner of Building 401, and observed molten lead within the 
former lead manufacturing facility. Building 401 was constructed and used by USMR as part 
of its lead manufacturing operations. Based on Mr. Dittrich's observations, it is not 
surprising to find elevated concentrations of lead in adjacent soils 

Based on the ACO, USMR was required to delineate soil contamination emanating from its 
site. As stated in Appendix A of the January 22, 1988 ACO between AMAX/USMR and 
NJDEP (NJDEP, 1988): 
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"[AMAX/USMR shall] Fully determine the nature, type and physical states of soil, 
surface water and ground water pollution at and/or emanating from the site. 

Fully determine the horizontal and vertical extent of pollution at and/or 
emanating from the site. 

Fully determine impact of the pollution on human health and the environment. 

Collect, present and discuss all data necessary to adequately support the 
development of a feasibility study and the selection of a remedial action 
alternative that will remediate the adverse impacts of the pollution on human 
health and the environment. 

Not only does AMAX/USMR's ACO require delineation and remediation of soil 
contamination emanating from the site, the NJDEP Technical Requirements also require that 
offsite areas be addressed. Pursuant to the RI requirements of the Technical Requirements 
for Site Remediation (N.JA.C. 7:26E-4.1b): 

The person responsible for conducting the remediation at the site shall determine 
if soil contamination has migrated off the property, at any depth, above the 
applicable unrestricted use standard. 

Based on USMR submittals to NJDEP to date, USMR has not attempted to delineate soil 
and/ or slag contamination beyond its current property boundary. In addition, USMR has 
not fully evaluated the adverse impacts of these contaminants on the environment beyond 
its property boundary. This failure of USMR to delineate offsite contamination is an ongoing 
violation of the now 20-year-old ACO requirements. 
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Section 3 

Surface Water and Sediment Impacts 



USMR operations discharged metals to the Arthur Kill over several decades. The following 
sections summarize the USMR processes and operational procedures affecting surface water 
and sediments. 

3.1 Historic Slag Occurrence and Stormwater Impacts 

Historical descriptions of USMR operations provided to NJDEP indicated that significant 
volumes of slag were stockpiled on the site and along the banks of the Arthur Kill in piles 
more than 30 feet high (HydroQual, 1987). Aerial photographs of the site indicate that 
USMR stormwater likely was discharged directly from the slag piles to the Arthur Kill via 
runoff for many years. As shown in the aerial photograph from 1948, provided as Figure 3- 
1, stormwater runoff does not appear to be contained around the slag staging and disposal 
areas. In addition, several areas of stormwater runoff into the Arthur Kill are apparent along 
the length of the shoreline belonging to USMR. Figure 3-1 also apparently shows active 
direct surface water discharges from USMR operations to the intertidal zone along the 
Arthur Kill, including via the Tufts Point Marsh. Stormwater runoff from the slag piles 
could have contributed a significant amount of slag and dissolved/suspended metals to the 
Arthur Kill. Again, there is no information indicating that USMR disclosed these discharge 
locations to the NJDEP or attempted to control these discharges. 

Besides these impacts to the Arthur Kill and the continuing potential impact of slag and 
metals-contaminated soil still exposed at the surface, the shoreline at and surrounding the 
USMR site, including approximately 80 percent of the former Reichhold site, is within the 
100-year floodplain as depicted on the Federal Emergency Management Agency Firm Map 
(Figure 3-2). Of note, the former slag storage and disposal areas identified on the figures 
within this report are almost entirely within the 100-year flood zone. 

3.2 USMR Process Water/Stormwater 

USMR has a long record of discharges to surface water in violation of its NPDES permits 
and manufacturing process equipment problems, contributing to offsite releases of 
untreated wastewater containing metals, oil, and grease. Prior to the early 1970s and the 
inception of the NPDES program, USMR routinely discharged untreated wastewater to the 
Arthur Kill. USMR (1972) described a total of four wastewater discharge streams or outfalls 
that were in operation in the early 1970s that discharged directly to the Arthur Kill. In the 
Opinion of the U.S. District Court (September 1987) of the Civil Action suit between NJPIRG 
and Friends of the Earth vs. USMR, the Case Fact noted that USMR used enormous amounts 
of water for cooling and other operations, and that some of this water was discharged into 
the Arthur Kill via three USMR outfalls identified as DSN 001, 002, and 004. CH2M HILL 
attempted to identify these three outfalls with other known sources of information on 
wastewater discharge sources from USMR. Based on this comparison, it appears that a 
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discharge point consisting of an apparently un-named 21-inch-diameter overflow concrete 
pipe (identified by a comparison of aerial photographs, maps in Appendix I, and 
documents, as DSN 001) was located near the oil dock that discharged stormwater runoff 
from drains in the north end of the plant. This overflow pipe was located on the east side of 
the USMR facility, along the Arthur Kill. In addition, another un-named 18-inch-diameter 
outfall (apparently the same as DSN 002) was used for discharging non-contact cooling 
water from the oxygen-free plant heat exchangers and the nickel salts barometric 
condensers. Outfall 003, originally named Outfall 004, was a 48-inch-diameter pipe that was 
used to discharge wastewater from the wire furnace off-gas scrubber and slag granulation 
water (USMR, 1972). USMR may have had additional outfalls that were not cited under the 
NPDES program. 

A USMR report submitted to the U.S. Environmental Protection Agency (EPA) in 1972, 
Water-Borne Pollutants and Proposals for an Abatement Program, describes USMR's historic 
practices of discharging contaminated process water to the Arthur Ball. The document 
described four work areas that contributed contaminants to plant wastewater: 

• Wire Furnace Operations - Smelter Department 

• Blast Furnace (Cupola) Slag Granulation Smelter Department 

• Nickel Salts Evaporation - Copper Refinery 

• Reverberatory Furnace Operations - Copper Refinery 

These processes were described as creating 50 tons of dust per day from exhaust gases and 
using 32 million gallons per day (mgd) of water for process cooling (USMR, 1972). In that 
document, USMR describes that the failure to control water pollution was partially an 
economic decision: 

Cleaning up the air, while undoubtedly salutary, contributes to problems we may 
encounter with regard to water-borne pollution and these problems are of a dual 
nature. Firstly and unfortunately, because of our concentrated efforts in 
successfully lessening air pollution, we were economically precluded from devoting 
as much effort as we might have to water pollution abatement. Secondly, ridding 
the exhaust gases of air pollutants increases the quantity of pollutants in the water 
discharge circuits since many pollutants are washed out of the gas stream with 
water. 

In describing the operation of its insulated wire furnace, USMR (1972) noted: 

It is at this point in the system that liquid ammonia is initially introduced to 
neutralize the acid in the salt water spray effluent and probably is the cause of 
major contributions of metallic ions to water-borne contaminants. Thus, it is to be 
noted that the air pollution control system contributes to water-borne 
contaminants. 

...By necessity and for good air quality, the tubes in the precipitator are washed 
down with water to prevent excessive particle build up and to prevent electrical 
shorts in the unit which are monitored as spark rate. Again, an unfavorable 
measure of water contamination is produced by cleanup of air pollution devices. 
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In describing operation of the cupola furnace slag granulation, USMR (1972) noted: 

Once the slag and water enter the pit, the slag settles to the bottom and the water 
flows out two separate outlet lines located at each end of the pit. These outlets 
convey the slag granulating waters to the 42" and 48" lines to the Arthur Kill 
(Army Corps Engineer Discharge Serial Nos. 002 and 003). 

. . .The principal problem regarding possible water pollution is apparently caused by 
contact of the water with hot slag which contains some residual metals. 

A schematic detailing the layout of the process was provided by USMR (1972) and is shown 
in Figure 3-3. The schematic details how the process water was routed to a slag pit and then 
routed directly to the Arthur Kill. 

Additional descriptions of process water impacts to the Arthur Kill are provided in a 
summary of the anode furnace (USMR, 1972): 

The problem, as we see it, concerning possible water contamination of the anode 
furnace water is that muds, slurries, rain, etc. may wash the solids collected from 
the Anode Furnace scrubber to the discharge outlet to Arthur Kill. Here, the 
problem is unresolved. 

. . .It is manifest in seepages of scrubber water containing concentrations of 
particulate collected from metallurgical furnace stacks finding their way into 
drains which terminate in the Kill. 

USMR directly bypassed its storm/process water controls on more than one occasion, 
discharging untreated wastewater directly to the Arthur Kill (NJPIRG, 1986; NJDEP, 1987a). 
These discharge events were probably associated with storm events. This bypass of 
storm/process water controls occurred through direct discharges and releases from the 
wastewater holding pond. The wastewater holding pond was a component of the 
wastewater treatment system and had a capacity of approximately 8.3 million gallons. 
Although the pond was reportedly lined, it was of questionable integrity and was reported 
to have discharged untreated wastewater through seepages in the pond berms (Water 
Waste & Land, 1987): 

The storage pond was constructed in late 1976. A slope failure along the east 
berm in November 1976 required reconstruction of the berms west of their 
original location in early 1977... In addition to new areas of seepage along the 
east berm, seepage was observed on the exterior slopes of the south and west 
berms. 

The report also stated that a significant amount of sludge was present in the wastewater 
pond. The direct discharge to the Arthur Kill of metals-contaminated stormwater and 
process water occurred for several years, with no control of such discharges. 

3.2.1 USMR National Pollutant Discharge Elimination System Permit Violations 

USMR was issued their first NPDES permit on September 30, 1974, that became effective on 
November 29, 1974, authorizing it to discharge limited quantities of pollutants from its 
Carteret facility to the Arthur Kill through Outfalls 001 and 002, in accordance with the 
conditions set forth in the permit. As documented by the NJPIRG, between December 1977 
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and March 1986, USMR had 352 documented violations of their NPDES discharge limits for 
several regulated constituents including arsenic, zinc, copper, lead, silver, cadmium, and 
silver (Appendix J). In most cases, the discharged amounts were more than an order of 
magnitude greater than permit limits. As noted earlier, waste /process water discharges 
from USMR were not regulated for approximately 70 years, prior to 1974. Historical 
documentation shows that USMR had persistent difficulties with meeting NPDES discharge 
requirements, which led to a number of violations. 

As detailed earlier, USMR used an enormous amount of water (greater than 30 mgd) for 
cooling and other metal operations during its period of operation. Excess portions of this 
water were discharged into one of three USMR outfalls, identified as DSN 001, 002, and 004. 
DSN 001 discharged fluids used in USMR's Nickel Salts Department. DSN 002 serviced the 
facility's stormwater treatment plant. Non-contact cooling water was discharged through 
DSN 004, later designated as 003. The locations of the outfalls were identified by HydroQual 
(1988b) and are provided in Appendix I. 

The persistent violations also culminated in a lawsuit brought by NJPIRG. NJPIRG filed 
Civil Action 86-2041 against USMR on May 27, 1986 in the United States District Court for 
the District of New Jersey, claiming that USMR operated its Carteret facility between 1977 
and 1986 in violation of its NPDES permit (NJPIRG, 1986). The suit alleged that USMR 
violated and continued to violate the Federal Water Pollution Control Act by failing to 
comply with the effluent limitations in its NPDES/New Jersey Pollutant Discharge 
Elimination System (NJPDES) permit number NJ0001899. 

It was reported in the NJPIRG suit that between 1977 and 1986, USMR had 494 separate 
violations of the effluent limitations in its 1974 and 1986 permits for constituents that 
included lead, zinc, copper, cadmium, oil and grease, total suspended solids, and pH. Some 
of these violations resulted in increased discharges of metals by a factor of more than 100 
times above the permitted level. For example, the permitted discharge limit for zinc in 1986 
was 1.26 kilograms per day (kg/ day); however, USMR exceeded this discharge limit by 
discharging 138.75 kg/ day in February 1986. In addition, the Discharge Monitoring Report 
(DMR) for the month of April 1979 indicated an average oil and grease discharge of 73.7 
kg/ day, which was over an order of magnitude greater than the permitted level of 4.30 
kg/ day. This resulted in a total average loading of oil and grease to the Arthur Kill from 
DSN 002 for the month at 2,211 kg. In the month of February 1980, the average 
concentration of lead discharged to the Arthur Kill was 3.18 kg/day, which was also well 
above the permitted average of 0.45 kg/day. This resulted in a total discharge of 89 kg of 
lead to the Arthur Kill for the reported month from DSN 002 alone. A summary of these 
violations is presented in Table 3-1. In addition, a chronological listing of NPDES permit 
violations at the Carteret facility is provided in Appendix J. 
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TABLE 3-1 

USMR NPDES Violations (1974 through 1986) 

Parameter Tota l Number of Violations 

Lead 35 

Cadmium 71 

Zinc 135 

Copper 77 

Silver 1 

Oil & Grease 31 

Nitrogen 21 

Turbidity 1 

Temperature 42 

PH 28 

Unauthorized Bypass 6 

Total Suspended Solids 46 

Total Violations 494 



Not only were there violations to the effluent limits during USMR's monitoring activities, 
but there were several instances where USMR reported that it bypassed its storm/process 
water treatment system and discharged untreated wastewater directly into the Arthur Kill 
in violation of its 1974 permit (NJPIRG, 1986). This occurred several times, including a 
period of 6 days (from November 27 through December 2, 1985). USMR again bypassed its 
storm/ process water treatment system on November 20-21 and December 15-23, 1986; and 
January 2-3 and January 10, 1987, directly discharging untreated wastewater to the Arthur 
Kill (NJDEP, 1987a). 

EPA sent a letter to USMR on September 25, 1979 regarding effluent limitation violations, 
stating (emphasis added): 

Thus, not only has there been a steady need to discharge excess process 
water - storm water via outfall 002 into the Arthur Kill since May 1978 
contrary to design expectations, but also the discharges have resulted 
in relatively significant violations of the effluent limitations 
contained in Condition 10 or your permit, particularly those for 
TSS, oil and grease, copper and zinc. 

EPA's official permit holder files contain copies of numerous letters sent 
to U.S. Metals and Refining Company which cite deficiencies discovered 
as a result of compliance inspections performed by personnel or the U.S. 
EPA or review of discharge monitoring reports. While U.S. Metals and 
Refining Company has replied to these letters, it is clear that 
significant violations of effluent limitations as well as deficiencies 
in proper sampling procedures have occurred since the date of 
permit issuance. 
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It is this Agency's opinion that U.S. Metals and Refining Company 
has not been keeping the U.S. Environmental Protection Agency 
sufficiently informed of the causes of its effluent limitation 
violations and the actions it is taking or is considering taking to 
correct these deficiencies. 

The main purpose of this letter was to obtain information regarding why USMR was not 
able to meet its NPDES obligations, and why it had recurring NPDES violations over a 15- 
month period from May 1978-July 1979. As indicated by the discharge records, USMR 
continued to violate its NPDES permit effluent limitations well after issuance of this letter. 

In defense of its actions to claims made in the NJPIRG lawsuit, USMR argued that it should 
be accorded credit for those times when it achieved discharge concentrations below the 
permitted levels. In other words, the discharge concentrations below the permitted 
discharge limits should be offset against those discharge concentrations occurring above the 
permitted limit. The Honorable Maryanne Trump Barry of the United States District Court 
for the District of New Jersey rejected this request (U.S. District Court, 1987). In addition, 
USMR stated that it underreported discharge violations because there was not enough space 
on the monitoring report forms. As stated in the Decision (U.S. District Court, 1987) 
(emphasis added): 

The primary thrust of defendant's argument is that new government-supplied 
DMR forms provided space to report only one excursion per month. Thus, 
defendant's argument goes, it assumed that its permit obligations had been 
altered. Defendant's assumption borders on the ludicrous. 

The judge indicated that there could be no doubt as to USMR's liability for the permit 
violations. 

The civil action was resolved with consent decrees being filed by the U.S. District Court on 
June 23, 1986. The consent decrees required USMR to conduct further monitoring of surface 
water discharges and pay fines of more than $1 million for the violations committed. 

These consent decrees did not end USMR's NPDES violations. After execution of the 
consent decree, USMR notified NJPIRG in 1986 and 1987 of several violations of discharge 
limits and requirements of the consent decree. These violations resulted in additional fines 
that totaled $15,000. 

No indication was found that USMR discussed these repeated NPDES violations in any 
ISRA reports summarizing the environmental investigations after closure of the active 
facility. In its description of the wastewater processes provided to the NJDEP in the 1988 RI 
report, USMR did not provide any information regarding the discharge violations 
summarized above. Information provided in the 1988 RI report only summarized discharge 
concentrations averaged over an entire year. Therefore, data regarding the violations were 
not presented. Discharge issues affecting the Arthur Kill from the events described above, 
including impacts to sediments, were not addressed in the USMR environmental reports.' 
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3.3 Sediments 

The previous section described the multiple NPDES permit violations committed by USMR 
over the years. There is the potential that the large volumes of metals discharged to the 
Arthur Kill, including lead, copper, cadmium, zinc, arsenic, nickel and chromium, 
accumulated in sediments either directly as slag entrained in stormwater/ wastewater or 
indirectly as geochemical precipitation. 

Even though USMR's ACO required delineation of contaminants emanating from the site, 
no information has been found that USMR collected sediment or surface water samples 
from the Arthur Kill. In addition, USMR stockpiled slag along the banks of the Arthur Kill 
with no apparent stormwater controls, as evidenced by historical aerial and recent photos 
referred to in the previous section. Documents submitted to the NJDEP by USMR described 
the slag as being fine-grained (HydroQual, 1987). In addition, a significant amount of zinc 
dust was reported to be dumped at the site (HydroQual, 1987). Both of these media would 
be readably transported by surface water runoff or wind. 

According to the 1988 ACO (NJDEP, 1988), USMR was required to: 

Fully determine the horizontal and vertical extent of pollution at and/or 
emanating from the site. 

Fully determine the impact of pollution on human health and the environment. 

Fully determine migration paths of pollutants through air, soil, groundwater, 
surface water and sediment. 

Specify number and type of samples required to accurately determine the 
horizontal and vertical extent of surface water and sediment pollution at and/or 
emanating from the site. 

Sediments may have been affected by improper discharges of untreated wastewater to 
surface water, surface water from slag piles, and deposition from facility air emissions. 
USMR referenced the potential impact to sediments in a document prepared for USMR 
analyzing groundwater flow impacts to the Arthur Kill (Environmental Medicine, Inc., 
1987). As stated in the Environmental Medicine document: 

Contaminants migrating into the Arthur Kill are distributed among three 
potential exposure media: water, sediments, and biota. 

Pathways for exposure of aquatic organisms to metals include: directly from the 
water column to the organism, from sediments to the organisms, and from 
previously exposed food organisms to predators. 

. . .Biota with life strategies that expose them to sediments (benthic organisms) 
are more likely to encounter the higher concentrations of metals present in the 
sediment. 

Based on the description provided by Environmental Medicine, the ecological impacts of 
USMR's operations to the Arthur Kill are not understood. 
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On June 25, 2007, NJDEP filed a civil action in the Superior Court of New Jersey against 
USMR for natural resource damages (NJDEP, 2007). NJDEP is seeking costs and damages 
from USMR for any natural resource that has been injured by the discharge of pollutants or 
hazardous materials from the USMR site. NJDEP is also requiring USMR to perform a 
baseline ecological assessment of sediments and surface water at the site. However, a review 
of the complaint indicates that NJDEP may not realize the historical extent of the former 
USMR facility and the manufacturing period. The complaint indicated a period of operation 
beginning in 1920, whereas the smelter was actually first operated around 1902. In addition, 
the complaint indicated the total site acreage to be around 180 acres. If the property of the 
former USMR lead plant is considered, the former USMR facility totaled more than 200 
acres. If other areas affected by USMR operations are also considered, the total area of 
impacted soils, sediments and water totals several hundred more acres in Carteret, New 
Jersey; Staten Island, New York; and the Arthur Kill in between. 

To document recent surface conditions of the area near and on the former USMR facility, 
CH2M HILL took photographs of the area north of the USMR facility and along the western, 
southern, and eastern boundaries of the former Reichhold site (Appendix C). These 
photographs, whose locations were overlaid on a 2008 aerial photograph (Figure 3-4) and a 
1954 aerial photograph (Figure 3-5), show widespread occurrence of exposed slag and slag- 
like material in surface soils and in sediments along the Arthur Kill, on the former 
Reichhold site, around the former USMR facility, and within the Veterans Pier and Carteret 
Waterfront Park, located immediately north of the USMR facility. The exposed slag varies in 
color from dark black to light brown, in density, and in size from sand sized grains to pieces 
several feet in diameter. Additionally, CH2M HILL collected samples of the exposed, 
granular slag and other metallic-looking slag-like material from selected locations. These 
sample locations are identified on the photographic log in Appendix C. 
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Air Emissions 



The following sections summarize impacts from the deposition of lead and other 
contaminants from USMR process emissions sources. The results from air monitoring and 
modeling studies are presented that provide estimates of the air emissions from the USMR 
facility. Additional information is provided documenting USMR's violations of air permit 
regulations and the detrimental effects of USMR's emissions on the surrounding region. 

In 1982, the USEPA sponsored a study to assist the NJDEP in developing a consent decree to 
reduce emissions from the secondary copper smelter at the USMR facility. This study, 
conducted by PEDCo Environmental, Inc., found that based on tests conducted by USMR in 
March 1982, the cupola was emitting hydrocarbons from 19-212 pounds per hour (lbs/hr). 
These emissions included benzene, whose emission rate varied from 4-73 lbs /hr. Similarly, 
the PEDCo study reported that a July 1981 NJDEP-approved study conducted by Rutgers, ' 
the State University of New Jersey, indicated VOC emissions ranged between 43.4-197.3 
lbs/hr and benzene emissions up to 67 lbs/hr. 



4.1 Deposition from Stack and Fugitive Dust Emissions 

USMR documents describe a metal smelting process that emitted a significant amount of 
particles from stacks and fugitive emissions sources over an extended period (see Figures 
1-2, 1-3, 1-4, 2-2 and 3-1). The smelter operated for more than 80 years (from about 1902 to 
1986) and for the first several decades of operation, there were likely no regulatory 
requirements for emission controls and it is probable that there were no controls in place. 
Based on the number of violations and equipment malfunctions as documented in this 
report, even after emissions controls were installed, there were numerous occasions when 
the controls did not function at all, or functioned well below their design capacity. 

In response to public concern over air quality near the USMR site, the NJDEP and USMR 
signed several consent orders between 1968 and 1994. These consent orders imposed partial 
controls on the smelting process and associated emissions, but no controls on the fugitive 
emissions that were not associated with the stack (Landrigan, 1989). 

The two contaminants of greatest concern from the USMR smelter emissions were dioxin 
and lead (Landrigan, 1989). As part of the EPA's National Dioxin Study, samples were 
collected from USMR emissions. The results of the study were released in 1987. In analyzing 
the samples from USMR, laboratory equipment was "overwhelmed" by dioxin 
concentrations that were one- to four orders of magnitude greater than any other source 
investigated. Over the 25 years for which the facility operated as a (secondary) metals 
recovery facility, it released approximately 20 kg of 2,3,7,8- tetrachlorodibenzodioxin 
(2,3,7,8-TCDD) (Landrigan, 1989). 

NJDEP listed the USMR smelter in its 1985 lead State Implementation Plan (SIP) as the 
source of 50.1 tons of annual lead emissions from the stacks and an additional 36 tons per 
year from fugitive emissions. These emissions were the only reason the State was unable to 
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meet its SIP for ambient air quality for lead (Landrigan, 1989). The SIP effectively implicated 
USMR for the high lead concentrations found in surface soils in downwind areas on Staten 
Island, like the Rossville Cemetery. In 1982, when emissions controls were in place, 
combined lead emissions from the USMR smelters, cupola, reverbatory- and Dorr furnaces 
and pug mills was up to approximately 20 lbs/hour (NJDEP, 1985). 

Besides the long list of emissions-related Notices of Violations (NOVs) received by USMR 
(Section 4.2.3) and emissions litigation issues, USMR also admitted to having a significant 
number of operational problems with the air emission control equipment. USMR 
documented some of these problems in its report to EPA (USMR, 1972): 

The emission rate for particulates out of the Cottrell precipitator is approximately 
3 to 5 pounds per hour (Ibs./hr.) when all of the control apparatus is functioning 
properly. When operating difficulties are encountered (and they are frequent) 
with any of the various units in the emission control apparatus, emission rates 
can exceed 100 lbs. /nr. 

Other sources of metals deposition would have resulted from wind-blown slag and zinc 
dust. HydroQual described the slag material dumped at the site as having a fine-grained 
consistency, with the potential to become wind borne (HydroQual, 1991): 

Air monitoring since 1985 has shown a decrease in particulate levels on the plant 
site perimeter; however, the potential exists for air borne dust and particulates 
containing heavy metals to be transported both on and off the site. 

Based on the amount of slag materials stockpiled on the site for decades, airborne dust from 
these areas may also have been a significant source of metals contamination to the 
surrounding area. 

4.2 USMR Air Emission Impacts 

The following sections summarize impacts related to USMR's long history of air emission. 

4.2.1 Delay of State Implementation Plan 

On December 12, 1985, EPA announced that it was delaying final approval of the New 
Jersey SIP for the Borough of Carteret for the attainment and maintenance of national 
ambient air quality standards for lead. The reason for the delay in implementing the SIP was 
that USMR was not able to attain the national ambient air quality standard for lead. EPA 
concluded that USMR's lead emission modeling was inaccurate, and USMR continued to 
experience violations for exceeding air quality emissions. EPA added: 

However, it is now apparent that this demonstration of attainment was 
inaccurate and that additional control measures are needed at this location. This 
is because, despite the implementation of all control measures contained in the 
New jersey Order, violations continue to be monitored. Therefore, EPA's 
proposed approval of the SIP control strategy with regard to USMR has been 
shown to be based on an apparently erroneous demonstration of attainment . 
However, if after reasonable time the State fails to provide the expected control 
plan, EPA will propose a federal strategy." (EPA, 1985) 
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EPA's concerns were justified, based on the impact of the emissions from USMR on the 
surrounding region. 

4.2.2 Impacts to Arthur Kill and New York 

Prior to the construction of the 400-foot cupola stack in 1948, USMR emission sources were 
located closer to the ground, creating an apparent nuisance to the surrounding community 
and portions of Staten Island. For example, the State of New York reported that "significant 
air pollution incidents were traced back to USMR in a 1932 report submitted to the New 
York State Health Commissioner" (Landrigan, 1986). Earlier in 1913, New York Assistant 
Attorney General Fiorello LaGuardia attempted to obtain relief for citizens on Staten Island 
from air pollution from USMR (Landrigan, 1989). Details reported in Lyndon (1984) from 
1934 included the following excerpts from the State Commissioner of Health: 

.when certain of these smoke, gases, fumes, and vapors descend and pass over 
the Arthur Kill and onto Staten Island a public nuisance and a menace to health 
is created in Richmond County by reason of the offensive, irritating, poisonous or 
otherwise objectionable and injurious nature of said smoke, gases, fumes and 
vapors. 

.The immense volumes of smoke and fumes emitted practically continuously 
from the tall stack of the U.S. Metals Refining Company (No. 18)... Generally the 
smoke and fumes from this stack were observed to be traveling for great distances 
with the wind, as far as 4 miles from the stack, and under the prevailing wind 
directions were usually drifting over and onto Staten Island. 

Air emissions were still considered a health hazard by the State of New York, leading up to 
the cessation of the operations at the USMR facility. A report provided by the NYSDEC's 
Staten Island Air Quality Study included the following observations (Lyndon, 1984): 

The field observations performed by DEC personnel during the period May 
through September 1982 point to U.S. Metals as the source of burnt odors in S.I. 
[Staten Island]. . .Smoke observations made during these incidents strengthen 
this conclusion. 

The State of New York filed a lawsuit on March 13, 1983 against USMR for impacts to Staten 
Island because of air emissions from the USMR facility in Carteret. The concerns cited by the 
State resulted from environmental exposure of Staten Island residents to 'harmful quantities 
of pollutants in the ambient air" (State of New York, 1983). The State was successful in 
obtaining an Order from the United States District Court, District of New Jersey (U.S. 
District Court, 1986) on January 13, 1986 for the purpose of shutting down USMR's smelting 
operations for a period of 10 days. As stated in the Order: 

.and it appearing that immediate and irreparable injury will result in the form 
of harm to public health and welfare should defendants USMR and AMAX 
resume operations at their Carteret plant.. . 

The resulting Consent Judgment ordered USMR to cease operations of the cupola furnace, 
arc furnace, and converter by October 21, 1986 (State of New York, 1986). USMR also agreed 
to pay $75,000 to create a fund for the State of New York for the purpose of remediating soil 
contaminated with lead around the affected area of Staten Island. 



WDC.071 870001 .KPG 



4-3 



SECTION 4— AIR EMISSIONS 



In March 1986, the City of New York wrote to the USEPA Administrator regarding its 
concern over the "extraordinarily high" levels of dioxins and dibenzofurans emitted by the 
USMR facility in previous years; the USEPA had apparently stated that the emissions of 
these toxic substances had "their most serious impact on residents of Staten Island". A letter 
from the State of New York Attorney General's Office (March 3, 1986) to the USEPA 
Administrator reiterated the very high emissions of dioxins and furans from USMR 
operations and apparent flaws in USEPA's interpretation and enforcement of air quality 
standards. This letter points out that the USEPA knew about "flawed" dioxin emissions test 
results; the results were flawed because the dioxin concentrations in emissions were so high 
that they contaminated analytical equipment and "rendered test results invalid". 

4.2.3 Other Regional Impacts 

4.2.3.1 Air Quality Impacts to County of Middlesex 

The environmental problems created by USMR affected not only the former Reichhold site 
but also the regional area. The significant number of air quality violations issued by the 
County of Middlesex illustrated these problems. The Middlesex County Department of 
Health was so concerned about the operation of USMR that in late 1985 and in 1986, they 
made frequent visits to USMR. Most of these visits were prompted by numerous citizen 
complaints in towns to the west of USMR including Port Reading and Woodbridge. This 
demonstrates that the wind was carrying the air emissions from USMR to the west over the 
Reichhold property and to the towns beyond. 

At times, the Middlesex County Health Department made up to four visits per week to 
USMR in response to citizen complaints or on its own initiative. This demonstrated an 
extraordinary level of concern for USMR's operations. This concern from USMR operations 
was in a county with several other industries that were not being visited while the 
inspectors were visiting USMR. In most cases, these visits resulted in one or more NOVs to 
USMR. In 1986 alone, Middlesex County Department of Health, issued 134 NOVs to USMR 
for air quality violations. The County had also issued NOVs in 1984. These violations 
included a number of items. Examples of the listed violations included: 

"Excessive opacity from Smelter #2 and associated baghouse caused by damaged 
bags", "baghouse not functioning properly while Smelter #1 in use", and 
"operating equipment covered under NJDEP/Bureau of Air Pollution Control 
permit to construct (BAPC P/CT)# 071581 with baghouse bag failure causing 
excessive fugitive emissions. " 

For example, as documented in Pearson (2007), "Mr. Carl Ochs, NJDEP Senior 
Environmental Specialist states in an inspection report of USMR dated June 10, 1982: 

"Arrived at observation point, observed heavy white fugitive emissions (100% 
opacity) from the smelter building, blowing across the river toward Staten Island; 
also heavy plume from the 240ft. cupola stack. (White, opacity estimated at 40%, 
but poor background prevented accurate call) " . 

"CONCLUSIONS: The observations of fugitive emissions on 6-7-82, in my 
opinion, were not unusual. I have been observing and reporting these problems 
for at least three years now". 
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The many failures of the baghouses led to significant fugitive emissions; as documented 
throughout this report, these emissions contained significant amounts of metals, 
hydrocarbons, and even highly toxic and hazardous chemicals like dioxrns and furans, due 
to incomplete combustion. 

The series of 134 NOVs issued by the Middlesex County Health Department to USMR over 
a period of nine months from February to November 1986 shows that even when the 
smelter had installed air pollution control equipment and was operating with all of this 
equipment, violations of air pollution standards at the USMR facility was occurring 
frequently. 

During the decades in which the USMR site operated its smelter prior to air pollution 
regulations and inspections, equipment failures and malfunctioning equipment would have 
released even greater quantities of fugitive emissions. These emissions, over the decades of 
operations, impacted the former Reichhold site prior to and during Reichhold's ownership 
of the site, until 1986, and also the surrounding region, including Carteret, other parts of 
Middlesex County, the Arthur Kill, and Staten Island. 

These emissions affected not only the local and regional environment, but also the residents 
of Carteret and Middlesex County, as evidenced by numerous public complaints of strong, 
acrid, unpleasant odors, and air opacity from the stack emissions. 

4.2.3.2 Failure to Operate Under Required Permits 

During this same period of emission violations and legal actions, USMR was also assessed a 
civil administrative penalty by NJDEP for failure to obtain the required permits to construct, 
alter, or operate equipment (NJDEP, 1987b). The equipment included a boiler, a 20,000- 
gallon fuel oil storage tank, and a 2,000-gallon gasoline storage tank. 

The repeated air emission violations, legal actions, and equipment violations illustrate the 
difficulty USMR had with complying with a variety of applicable regulations even near the 
end of its operations in the mid-1980s. 
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Section 5 

Conclusions 



This report summarizes the local and regional environmental impacts from the USMR 
operations on the former Reichhold site as well as the surrounding community. A review of 
historical documents reveals that the USMR facility had significant difficulty maintaining 
compliance with a variety of air and surface water regulations. Routine operations early on 
and repeated violations of applicable environmental regulations later in its operational 
history resulted in widespread regional deposition of metals as far east as Staten Island, 
New York. As summarized in this report, USMR cites economic business decisions as one of 
the main reasons for not attaining or even attempting to control the environmental 
pollution. 

The following conclusions can be drawn from the information presented in this report: 

• Our technical evaluation of available information indicates Reichhold remedial 
obligations, under ISRA, or otherwise, should not include metals impacts in 
environmental media. 

• The use of metals was not a significant part of operations at the former Reichhold site. 
Reichhold owned its former site from 1960 to 1986, whereas USMR's environmental 
impacts began affecting the area from 1902 when USMR first operated the copper 
smelter and continued through the USMR facility closing in 1986. 

• By far, the most prevalent sources of metals on and near the former Reichhold site are 
from USMR facility operations. 

• Slag wastes containing metals were either deposited on the former Reichhold property 
by USMR prior to Reichhold's ownership and operation; or metals migrated to the 
former Reichhold property from adjacent USMR operations via several media before, 
during, and after Reichhold's tenure, including as a consequence of USMR's NJDEP- 
approved groundwater remediation for chlorobenzene. 

• The discharges of metals to the property from the USMR operations took place for over 
80 years prior to, and during Reichhold ownership of the site. 

• Environmental impacts to the surrounding properties and the Arthur Kill remain 
unaddressed by USMR. Visual observations and photographs of the southwestern 
portion of the USMR property, taken from the southeastern portion of the former 
Reichhold property in May 2007 and again in April through June 2008 indicate that slag 
materials are still exposed on the ground surface of the USMR property and the nearby 
sediments of the Arthur Kill. 

• Slag and other waste composed of various metals in concentrations greater than NJDEP 
cleanup standards were used to fill in low-lying wetland areas as a waste disposal 
practice and in order to enlarge the land area for operations on the USMR facility and 
the former USMR lead plant which was located on the former Reichhold property. This 
placement of slag has contaminated both soil and groundwater. Impacts above NJDEP 
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SECTION 5-CONCLUSIONS 



criteria for metals at the site still exist from slag disposal activities. It is very likely that 
sediments of the Arthur Kill were also contaminated with slag containing metals; 
however, contrary to the requirements of the Technical Requirements for Site 
Remediation (N.J.A.C. 7:26E-3.11) and the terms of its ACO with the NJDEP, no 
sampling of this media has been conducted by USMR to date. 

• The process of pumping chlorobenzene and metals-contaminated groundwater from the 
USMR property, removing the chlorobenzene, and spray irrigating the water back onto 
the former Reichhold property has very likely redeposited metals, further spreading and 
adding to the groundwater metals contamination on the former Reichhold property. 

• There is no indication, from its reports submitted to NJDEP, that USMR has delineated 
metals contamination occurring in soil, sediment, or groundwater beyond its current 
property boundary including lands it previously owned and operated to the west of its 
current property boundary where USMR formerly operated a lead smelting plant and 
used some of the land for slag and fill materials disposal. 

• Based on available data, relatively high concentrations of chlorinated organic 
compounds may still be present in the groundwater beneath the current USMR 
property, which act as a continuing source for organic groundwater contamination at 
the former Reichhold property. 

• Emissions from the USMR facility caused significant deposition of lead and other 
regulated metals on surrounding properties and across the Arthur Kill in Staten Island, 
New York. Negative environmental impacts were measured through historical and 
regulatory documentation as well as air emissions monitoring and modeling sampling 
and noted by eyewitness accounts. 

• Significant releases of metals in surface water discharged to the Arthur Kill from USMR 
occurred over decades, as acknowledged by USMR in the monthly DMRs and other 
documents that it prepared. 

• Significant amounts of regulated metals also were discharged through wastewater by 
repeated NJPDES permit violations over a number of years. 
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Section 6 

Timeline of Significant Events 



Date 



Event 



Ground broken for USMR's copper refinery, formerly known as DeLamar's 
Refining Works 

Copper smelting operations begin at USMR facility 
Operations begin at USMR lead plant on former Reichhold property 
400 foot high cupola stack operational at USMR smelter facility 
USMR lead plant on former Reichhold property ceases operations 
USMR sale of 45 acre property to Reichhold 

EPA issues USMR a NPDES permit for process wastewater and stormwater 
discharges 

Multiple (i.e. nearly 500) NPDES permit violations by USMR 

Effluent guidelines of NPDES permit are modified and remain in effect until 
7/1/1986 

Reservoir put online to achieve zero release from NJPDES surface water 
discharge at DNS 002 

Technical expiration of USMR NPDES permit from EPA 

State of New York files a citizens' suit against USMR for emitting harmful 
quantities of pollutants into the ambient air 

NJDEP issued ACO to USMR to control emissions from cupola stack and fugitive 
air emissions 

EPA issues a draft renewal NPDES permit which would have required zero 
surface water discharge by 4/22/1987 

USMR announces plans to phase out smelting operations 

USMR bypasses onsite wastewater treatment system, discharging untreated 
wastewater and stormwater into the Arthur Kill 

EPA delays final approval of New Jersey SIP because of USMR's failure to 
comply with lead concentrations in air emissions 

USMR restarts smelting and refining operations in order to process remaining 
inventories 

NJDEP issues USMR a new NPDES permit requiring zero discharge as of 
7/1/1986; USMR receives a temporary stay of the permit until 7/14/1986 

NJPIRG files Civil Action 86-2041 against USMR for repeated violations of the 
effluent limits in its NPDES permit 

Last day of 2.5 months of unpermitted surface water discharges from DSN 002 
resulting from USMR water main break 

Reichhold sells southern property parcel to Bakelite Thermoset Limited, Inc. 
(BTL) 



Fall 1901 

March 1902 

1931 

1948 

1951 

1960 

September 30, 1974 

1974-1986 
1977 

1977 

November 1979 
March 13, 1983 

March 16, 1983 

April 1985 



October 1985 

November 27, 1985 to 
December 2, 1985 

December 12, 1985 



February 1986 
March 22, 1986 
May 26, 1986 
May 27, 1986 
June 1986 
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SECTION 6— TIMELINE OF SIGNIFICANT EVENTS 



Date 



Event 



June 20, 1986 
June 30, 1986 

July 14, 1986 

October 21, 1986 

November 1986 to 
February 1987 

March 1987 

July 9, 1987 



September 22, 1987 

January 22, 1988 
December 12, 1989 
April 24, 1992 
March 16,2006 

May 15, 2007 

June 25, 2007 

April 2008 to June 2008 



NJPIRG and USMR enter into a Consent Decree against further violations 

Consent Judgment, State of New York vs. United States Metals Refining (USMR) 
Company and AMAX, Inc.; $75,000 payment to State of New York to remediate 
soils contaminated with lead across the Arthur Kill on Staten Island 

NJDEP modifies the NPDES permit for discharges from USMR operations 
USMR ceases smelting operations 

Multiple bypasses of wastewater treatment system by USMR and direct 
discharge to the Arthur Kill 

Reichhold sells northern parcel to Staflex Specialty Esters, Inc. (Staflex) 

NJDEP Administrative Order and notice of Civil Administrative Penalty 
Assessment - USMR operated the following equipment without a permit: 
1) Cleaver Brooks boiler, 2) 20,000-gallon #2 fuel oil storage tank, and 3) 2,000- 
gallon gasoline storage with vapor controls; $1 ,200 penalty assessed 

NJPIRG files citizens' suit against USMR for repeated violations to the effluent 
limits in its NPDES permit 

NJDEP Division of Hazardous Waste Management signs ACO with AMAX/USMR 

New Consent Decree replaces NJPIRG June 1986 Consent Decree with USMR 

NJDEP issues ACO per transfer of ownership, as defined under ECRA 

NJDEP issues USMR a letter indicating USMR is obligated to investigate the 
extent of groundwater metals contamination on the former Reichhold property 

Site visit and photographic log showing existing surface occurrence of slag 
materials 

NJDEP files a civil action against USMR for natural resource damages (NRD) 

Site visits and photographic logs showing slag materials are still exposed on the 
ground surface of the USMR property and the nearby sediments of the Arthur Kill 
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GRAPHIC SCALE 
(FT) 



MOTES: 

VERTICAL DATUM = N.G.V.D. 1929 

FORMER REICHHOLD SITE PROPERTY BOUNDARIES ARE BASED ON TOPOGRAPHIC SURVEY 
DATA FROM MAY 2008; THE SOUTHERN PROPERTY BOUNDARY OF THE FORMER REICHHOLD SITE 
REPRESENTS THE US GOVERNMENT BULKHEAD LINE ADOPTED BY THE 

RIPARIAN COMMISSION ON JANUARY 9, 1912. USMR PROPERTY BOUNDARIES ARE APPROXIMATE. 



Figure 1-2 

Location of Former 

USMR Facility 

1943 Aerial Photograph 
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1 . PROPERTY BOUNDARIES ARE APPROXIMATE 

2. SOURCE: HISTORIC FILL OF THE ARTHUR KILL QUADRANGLE 2004, 
LAND USE MANAGEMENT, NEW JERSEY GEOLOGICAL SURVEY, 
NJDEP, HISTORIC FILL MAP HFM-63 



Figure 2-1 

Historic Fill Areas Within and 
Surrounding USMR Property 
as of January 2008 

CH2MHILL 
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LEGEND: 

PROPERTY BOUNDARIES 

NOTES: 

VERTICAL DATUM = N.G.V.D. 1929 

FORMER REICHHOLD SITE PROPERTY BOUNDARIES ARE BASED ON 
TOPOGRAPHIC SURVEY DATA FROM MAY 2008; THE SOUTHERN PROPERTY 
BOUNDARY OF THE FORMER REICHHOLD SITE REPRESENTS THE US 
GOVERNMENT BULKHEAD LINE ADOPTED BY THE RIPARIAN COMMISSION ON 
JANUARY 9, 1912. USMR PROPERTY BOUNDARIES ARE APPROXIMATE. 
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Figure 2-2 

Location of Former USMR Facility 
1954 Aerial Photograph 
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PHOTOGRAPH LOCATION 

NOTES: 

VERTICAL DATUM = N.G.V.D. 1929 
FORMER REICHHOLD SITE PROPERTY BOUNDARIES 
ARE BASED ON TOPOGRAPHIC SURVEY DATA FROM 
MAY 2008; THE SOUTHERN PROPERTY BOUNDARY OF 
THE FORMER REICHHOLD SITE REPRESENTS THE 
US GOVERNMENT BULKHEAD LINE ADOPTED BY THE 
RIPARIAN COMMISSION ON JANUARY 9, 1912. 
USMR PROPERTY BOUNDARIES ARE APPROXIMATE. 
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Figure 3-5 

Locations of April 2008 to June 2008 
Photographs Shown on 1954 Aerial 
Photograph of Former USMR Facility 

CH2MHILL 
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Expansion of USMR Facility 
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FIGURE 3-3. HISTORICAL DEVELOPMENT OF THE MUX SITE 
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Appendix C 

Photograph Logs Showing Existing Surface 
Occurrences of Slag in 2007 and 2008 
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LOCATION 1 -PHOTO 1: U.S. METALS REFINING (USMR) COMPANY MONITORING 

WELL (MW) AT EDGE OF TUFTS POINT MARSH (04/23/2008). 




LOCATION 1 PHOTO 2: USMR PROPERTY NEAR MW, TUFTS POINT MARSH AND 

ARTHUR KILL WITH SLAG COVERED SOILS IN 
FOREGROUND (04/23/2008). 
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LOCATION 1 -PHOTO 3 



USMR PROPERTY SLAG COVERED SOILS NEAR MW, 
TUFTS POINT MARSH, AND FORMER USMR SLAG 
STORAGE AREA (04/23/2008). 




LOCATION 1 -PHOTO 4: CLOSE-UP VIEW OF USMR PROPERTY SLAG 

COVERED SOILS NEAR MW, TUFTS POINT MARSH 
AND FORMER USMR SLAG STORAGE AREA (04/23/2008) 
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LOCATION 2-PHOTO 1: ANIMAL BURROW AT BASE OF FILL COVERED SLOPE NEAR 

FORMER REICHHOLD/USMR PROPERTY LINE (04/23/2008). 




LOCATION 2-PHOTO 2: 



ANIMAL BURROW AT BASE OF FORMER USMR SLAG 
STORAGE/DISPOSAL AREA FILL SLOPE WITH EXCAVATED 
SLAG COVERED SOILS EVIDENT (04/23/2008). 
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LOCATION 2-PHOTO 3: 



OPENING OF ANIMAL BURROW AT THE 
BASE OF FORMER USMR SLAG STORAGE 
AREA FILL SLOPE NEAR FORMER REICHHOLD/ 
USMR PROPERTY LINE (04/23/2008). 




LOCATION 2-PHOTO 4: CLOSE-UP VIEW OF ANIMAL EXCAVATED SLAG COVERED 

SOILS AT ANIMAL BURROW OPENING NEAR FORMER 
REICHHOLD/USMR PROPERTY LINE (04/23/2008). 
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FORMER REICHHOLD PROPERTY FORMER USMR PROPERTY 




LOCATION 2-PHOTO 5: ANIMAL BURROW WITH SLAG MATERIAL ON SURFACE NEAR 

PROPERTY LINE AND FENCE LINE OF FORMER REICHHOLD 
AND FORMER USMR FACILITIES. 
(MR. RHODES PHOTOGRAPH, 2008) 




LOCATION 2-PHOTO 6: MIKE BURIANI (NJDEP) AND KEN MCGILL (CH2M HILL) 

LOOKING AT ANIMAL BURROW WITH SLAG MATERIAL 
ON SURFACE NEAR PROPERTY LINE (04/17/2008). 
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LOCATION 4-PHOTO 3: ARTHUR KILL TUFTS POINT MARSH SHORELINE BELOW 

THE FORMER USMR SLAG STORAGE/ DISPOSAL 
AREA SHOWING SLAG COVERED SEDIMENTS (04/23/2008). 
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LOCATION 4-PHOTO 4: CLOSE-UP OF SLAG COVERED SEDIMENTS AT ARTHUR KILL 
WATER'S EDGE BELOW TUFTS POINT MARSH AND FORMER 
USMR SLAG STORAGE/DISPOSAL AREA. SAMPLE 
COLLECTED (04/23/2008). 
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SLAG COVERED SEDIMENTS AT ARTHUR KILL SHORELINE 
NEAR FORMER REICHHOLD/USMR PROPERTY LINE (04/23/2008). 




S ^2. A ^ l B, S , HELI J. ( l2.X E 5 ED SEDIMENTS AT SHORELINE OF 
ARTHUR KILL. SAMPLE COLLECTED (04/23/2008). 
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LOCATION 4-PHOTO 1: ARTHUR KILL SHORELINE BELOW TUFTS POINT MARSH AND 

THE FORMER USMR SLAG STORAGE/DISPOSAL AREA (04/23/2008). 




LOCATION 4-PHOTO 2: ARTHUR KILL TUFTS POINT MARSH SHORELINE BELOW 

THE FORMER USMR SLAG STORAGE/DISPOSAL 
AREA (04/23/2008). 
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LOCATION 3-PHOTO 3: SLAG AND SHELL COVERED SEDIMENTS AT ARTHUR KILL 

LINE^04/2 N 3/2008) R FORMER REICHHOLD/USMR PROPERTY 




LOCATION 3-PHOTO 4: CLOSE-UP OF SLAG AND SHELL COVERED SEDIMENTS 

AT ARTHUR KILL SHORELINE NEAR FORMER REICHHOLD/USMR 
PROPERTY LINE. SAMPLE COLLECTED (04/23/2008). ULU/UOIVIK 
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LOCATION 5-PHOTO 1 : SLAG MATERIAL ON SURFACE AT EDGE OF FORMER 

^sss^ss^ssssssr' FENCE line near 




LOCATION 5-PHOTO 2: SLAG MATERIAL ON SURFACE AT EDGE OF FORMER 

^ss^as&s^s^"" fence une near 
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LOCATION 5-PHOTO 3: 



SLAG MATERIAL ON SURFACE SOILS AT EDGE OF 
FORMER REICHHOLD AND USMR PROPERTY AND 
FENCE LINE NEAR CONCRETE BLOCKS (06/25/2008) 



fia5d loc5 338202.dan 
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LOCATION 6-PHOTO 1: 



ARTHUR KILL SHORELINE LOOKING SOUTHWEST DOWN 
SLOP ^OF FORMER USMR SLAG DISPOSAL AREAS ON THE 
FORMER REICHHOLD PROPERTY. BLACK SLAG COVERED 
SEDIMENTS EVIDENT UP TO THE WATER'S EDGE (04/23/2008) 




LOCATION 6-PHOTO 2 



ARTHUR KILL SHORELINE LOOKING SOUTHWEST DOWN 
SLOPE OF USMR SLAG DISPOSAL AREAS ON THE FORMER 
REICHHOLD PROPERTY SHOWING BLACK SLAG COVERED 
BEACH SEDIMENTS UP TO THE WATER'S EDGE (04/23/2008). 



fig 6a_loc6_338202.dgn 
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LOCATION 7-PHOTO 1: CARTERET DITCH RECENTLY REMEDIATED WITH GEOTEXTILE 

AND RIPRAP CAP NEAR THE CONFLUENCE WITH THE 

A2T^il? o K i l r L A k C l ^l N ^ N0RTH - LOCATION IS DOWN SLOPE 
OF USMR SLAG DISPOSAL AREAS ON THE FORMER 
REICHHOLD PROPERTY (04/23/2008). 




LOCATION 7-PHOTO 2: CARTERET DITCH NEAR THE CONFLUENCE WITH THE ARTHUR 

KILL LOOKING SOUTH . LOCATION IS DOWN SLOPE OF USMR 
SLAG DISPOSAL AREAS ON FORMER REICHHOLD 
PROPERTY (04/23/2008). 



fig 7a_loc7_338202.dgn 
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fig 7b_loc7_338202.dgn 
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LOCATION 8-PHOTO 1: 



EAST SIDE OF CARTERET DITCH SOUTH OF NEW BRIDGE 
OVER MIDDLESEX AVENUE LOOKING NORTH CARTERET 
DITCH RECENTLY REMEDIATED WITH A GEOT EXTILE AND 
RIPRAP CAP. LOCATION IS DOWN SLOPE OF THE FORMER 
^ M Sil A R, P J- ANTAND SLAG DISPOSAL AREAS ON 
FORMER REICHHOLD PROPERTY (04/23/2008) 




LOCATION 8-PHOTO 2: 



Ej^ST SIDE OF CARTERET DITCH SOUTH OF NEW BRIDGE 

SyiSMiPkSSfXAVEN^ BRIDGE LOOKING SOUTH 
S A , R 7. E r R ITP ITCH RECENTLY REMEDIATED WITH A GEOTEXTILE AND 
RIPRAP CAP. NOTE SILT FENCE. LOCATION IS DOWN SLOPE OF THF 
FORMER USMR LEAD PLANT AND SLAG DISPOSAL AREAS ON 
FORMER REICHHOLD PROPERTY (04/23/2008) Mr\CA\o uin 



fig 8a_loc8_338202.dgn 
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LOCATION 8-PHOTO 3 



EAST SIDE OF CARTERET DITCH SOUTH OF MIDDLESEX 
AVENUE BRIDGE, EAST OF THE REMEDIATION CAP SILT 
FENCE. LOCATION IS DOWN SLOPE OF THE FORMER 
USMR LEAD PLANT AND SLAG DISPOSAL AREAS ON 

,TEfu F 2^ ER J* EICHH0LD PROPERTY SOILS COVERED 
WITH SLAG. SAMPLE COLLECTED (04/23/2008) WVCm=U 




LOCATION 8-PHOTO 4 



^ILfiRL?^ ^^^ 1 DITCH SOUTH OF MIDDLESEX 
A cm^ E IEBS E ,- EAST 0F THE REMEDIATION CAP SILT 
FENCE. CLOSE-UP OF SLAG COVERED SOILS AT 
b?R A T IO K N rP<° W ^ SLOPE OF THE FORMER USMR LEAD 
E^.T,^ SLAG DISPOSAL AREAS OF FORMER 
REICHHOLD PROPERTY (04/23/2008) 



fig 8b_loc8_338202.dgn 
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I & BOAT LAUNCH 

I A ^ THUR J^ WATERWAY 

I borough of r- " r.-'H™ 

I ■■" ,; ' i I 




LOCATION 9-PHOTO 1: 




LOCATION 9-PHOTO 2: VETERANS MEMORIAL PIER & CARTERET WATERFRONT 

park on arthur kill located approximately 1 000 feft 

K k R ^I a JIk?^ the former usmr i facility 'note 
danger sign on pier entrance (04/23/2008). 



fig 9a_loc9_338202.dgn 
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LOCAT.ON9-PHOT0 3: gSSS^Jgg^gm^-gj^ER. 

iSgBSSfftigBER NORTHEAST 0F F0RMER 




LOCATION 9-PHOTO 4 



^A^£,k9X- A J.y. ETERANS MEMORIAL PIER & CARTERET 
WATERFRONT PARK ON ARTHUR KILL LOCATED ABOUT 

. 1 ^S2'5PJI^.9-5P HEAST 0F FORMER USMR FACILITY 
LOOKING SOUTHEAST, NOTE GAZEBO, MINIATURE GOLF 
COURSE AND PLAYGROUND AT PARK (04/23/2008) 



fig 9b_loc9_338202.dgn 
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LOCATION 10-PHOTO 1: VETERANS MEMORIAL PIER & CARTERET WATERFRONT 

PARK ON ARTHUR KILL LOOKING SOUTHWEST ACROSS 
TIDAL FLAT TOWARD FORMER USMR FACILITY LOCATED 
ABOUT 1,000 FEET AWAY. NOTE SIGN "FUTURE HOME 
OF THE CARTERET MUNICIPAL MARINA" (04/23/2008) 




LOCATION 10-PHOTO 2: VETERANS MEMORIAL PIER & CARTERET WATERFRONT 

PARK ON ARTHUR KILL LOOKING SOUTHWEST ACROSS 
TIDAL FLAT TOWARD FORMER USMR FACILITY (04/23/2008) 



10a_loc10_338202.dgn 
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LOCATION 1 0-PHOTO 3: VETERANS MEMORIAL PIER & CARTERET WATERFRONT 

^ ON . ARTHUR KILL LOOKING SOUTHEAST ACROSS 
MARSH AREA TOWARD VETERANS MEMORIAL PIER 
AND ARTHUR KILL (04/23/2006). 




LOCATION 1 0-PHOTO 4: 



gAZEBOAT THE VETERANS MEMORIAL PIER & 
CARTERET WATERFRONT PARK ON ARTHUR KILL 
LOCATE. . APPROXIMATELY 1 ,000 FEET NORTHEAST 
OF FORMER USMR FACILITY (04/23/2008) 



fig 10b_loc10_338202.dgn 
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LOCATION 10-PHOTO 5: 



^Xl^yy.P AT VETERANS MEMORIAL PIER & 
CARTERET WATERFRONT PARK ON ARTHUR KILL 
LOCATED ABOUT 1,000 FEET NORTHEAST OF 
FORMER USMR FACILITY (04/23/2008) 







LOCATION 10-PHOTO 6 



KSSPSSgSSST OF THE F0RMER USMR 



fig 10c_loc10_338202.dgn 
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LOCATION 1 0-PHOTO 7: DRAINAGE SWALE THROUGH CARTERET WATERFRONT 

E&FMSS DISCHARGES TO THE ARTH UR Kit L LOCATE D 

sss^gasag, oRmEAsT of the former usmr 




LOCATION 1 0-PHOTO 8: 



g^'NAGE SWAL^E THROUGH CARTERET WATERFRONT 
PARK LOCATED BETWEEN PARKING LOT AND 
PLAYGROUND FLOWING TO THE ARTHUR KILL NOTE 
RED METALS STAINING OF WATER AND SWALE (04/23/2008) 



10d_loc10_338202.dgn 
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LOCATION 11 -PHOTO 1: 



X E lE^t^ 3 MEMORIAL PIER & CARTERET WATERFRONT 
PARK SHORELINE LOCATED LESS THAN 1 000 FEET 
HSKJll^S 1 ; 9f FORMER USMR FACILITY.' SHORELINE OF 
ARTHUR KILL TIDAL FLAT NEAR GAZEBO (04/23/2008 




LOCATION 1 1 -PHOTO 2: VETERANS MEMORIAL PIER & CARTERET WATERFRONT 

PARK LOCATED LESS THAN 1,000 FEET NORTHEAST OF 
FORMER USMR FACILITY. NOTE LARGE PIECE OF SLAG 
ON SHORELINE OF ARTHUR KILL TIDAL FLAT (04/23/2008) 



fig 11a_loc11_338202.dgn 
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LOCATION 11 -PHOTO 3: 



VETERANS MEMORIAL PIER & CARTERET WATERFRONT 
PARK SHORELINE OF ARTHUR KILL TIDAL FLAT BELOW 
GAZEBO (04/23/2008). 



V 



LOCATION 11 -PHOTO 4: 



VETERANS MEMORIAL PIER & CARTERET WATERFRONT 
PARK SHORELINE OF ARTHUR KILL TIDAL FLAT LOCATED 
LESS THAN 1,000 FEET NORTHEAST OF FORMER USMR 

^?^ I ^ N C 9- TE PIECES 0F SLAG ON SHORELINE BEACH 
SAND AND SEDIMENTS (04/23/2008). 



fig 11b_loc11_338202.dgn 
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LOCATION 11 -PHOTO 5: 



CLOSE-UP OF SLAG MATERIALS ON BEACH SAND 
AND SEDIMENTS OF VETERANS MEMORIAL PIER AND 

ws [ sss^ass^r FACIL|TY 




fig 11cjoc11_338202.dgn 



XfIB f ^ NS MEMORIAL PIER AND CARTERET WATERFRONT 
PARK ON SHORELINE OF ARTHUR KILL TIDAL FLAT I nnKiNir 

Po^S MUNICIPAL MARINA " L0C ^" N 1 ° PH0?£ > h?MHILL 




LOCATION 11 -PHOTO 7: 



Xm^ NS MEMORIAL PIER AND CARTERET WATERFRONT 
PARK ON SHORELINE OF ARTHUR KILL TIDAL .FL^LOCATFn 
LESS THAN 1,000 FEET NORTHEAST OF FORM F R 1 1 9 M R F a r 1 1 itv 
NOTE AQUATIC WORM AND SLAG IN SEDIMENTS^(04/2^2008) 



11d_loc11_338202.dgn 
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LOCATION 1 2-PHOTO 1 : MARSH AREA AT VETERANS MEMORIAL PIER AND CARTERET 

«S^RS^!Tr^S!S ACR0SS TIDAL FLAT FR0M FORMER USMR 
FACILITY PROPERTY LOOKING SOUTH (04/23/2008) 




LOCATION 1 2-PHOTO 2: 



MUSSELS AND SLAG COVERED SEDIMENTS AT 

^T^liy^^RFRON" 1 " PARK MARSH AREA ACROSS 
TIDAL FLAT FROM FORMER USMR FACILITY 
PROPERTY LESS THAN 1,000 FEET TO SOUTH 
(04/23/2008). 



12b_loc12_338202.dgn 
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LOCATION 13-PHOTO 5: 



12d_loc12_338202.dgn 
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LOCATION 13-PHOTO 1: 



SAE^BET WATERFRONT PARK CORNUCOPIA CRUISE 
BOAT PARKING LOT COVERED WITH SLAG MATERIAL 
LOOKING EAST. LOCATED ABOUT 500 FEE™ NORTH OF 
FORMER USMR FACILITY PROPERTY (04/23/2008) 




LOCATION 13-PHOTO 2: 



CA RTERET WATERFRONT PARK DANIELLE'S GARDEN 
PEDESTRIAN WALKWAY LOCATED ADJACENT TO FORMER 
USMR FACILITY PROPERTY FENCE LINE (04/23/2008) 



fig 13a_loc13_338202.dgn 
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LOCATION 13-PHOTO 3: 



CARTERET WATERFRONT PARK DANIELLE'S GARDEN 
? E ^?X R ^yy^ WAYADJACENTTO FORMER USMR 
^m? ILI kK-K?S?IRH t95KI NG EAST TOWARD ARTHUR 
BBHT N gIi^ l , ER USMR PROPERTY TO 




LOCATION 13-PHOTO 4: 



A §7ii U J\S^ H0RELINE BEACH ADJACENT TO FORMER 
UIMFfFSy™ PROPERTY LOOKING NORTH ACROSS 
TIDAL FLAT TOWARD VETERANS MEMORIAL PIER AND 
CARTERET WATERFRONT PARK (04/23/2008) 



fig 13cjoc13_338202.dgn 
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LOCATION 14-PHOTO 1: 



CARTERET WATERFRONT PARK DANIELLE'S GARDFN 
HANDICAPPED ACCESS PEDESTRIAN WALKWAY NOTE 
8-FOOT CHAINLINK FENCE AND FORMER USMR FAQ LITY 
PROPERTY ON OTHER SIDE OF FENCE (04/23/2008) 




LOCATION 14-PHOTO 2 



CARTERET WATERFRONT PARK DANIELLE'S GARDFN 
HANDICAPPED ACCESS PEDESTRIAN WALKWAY 
kSRATED ADJACENT TO FORMER USMR I FACILITY 
PROPERTY AND FENCE LINE (04/23/2008) 



fig 14a_loc14_338202.dgn 
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LOCATION 14-PHOTO 3 



CARTERET WATERFRONT PARK DANIELLE'S GARDEN 
HANDICAPPED ACCESS PEDESTRIAN WALKWAY 
K? o KI Jvi? It!S£ UGH CHAINLINK FENCE AT LARGE PIECE 
OF SLAG ON FORMER USMR FACILITY PROPERTY (04/23/2008). 



^ ^^^^ 





LOCATION 14-PHOTO 4: 





CARTERET WATERFRONT PARK DANIELLE'S 

GARDEN HANDICAPPED ACCESS PEDESTRIAN WALKWAY 

LOOKING THROUGH CHAINLINK FENCE AT LARGE PECE 

OF SLAG ON FORMER USMR FACILITY PROPERTY (04/23/2008). 



fig 14c_loc14_338202.dgn 
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LOCATION 14-PHOTO 5: 



CLOSE-UP OF LARGE PIECE OF SLAG LOCATED ON 

ERESf ?t U < ?* M e 5-^9 ,LI7Y PROPERTY NEXT TO CHAINLINK 
FENCE AT CARTERET WATERFRONT PARK DANIELLE'S 
GARDEN HANDICAPPED ACCESS WALKWAY (04/23/2008) 




CLOSE-UP OF LARGE (GREATER THAN 3-FOOT DIAMFTFf^ 



fig 14e_loc14_338202.dgn 
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LOCATION 15-PHOTO 1 



Ei M S L JTJR, N OF THE FORMER LEAD PLANT BUILDING 
NO i^l, N 2006 NOTE LOCATION OF FORMER 401 BUILDING 

TO^Sa?^ 




LOCATION 15-PHOTO 2: 



S, EM S, L JS9,'i D B BRIS FR0M THE FORMER LEAD PLANT 
BUILDING NO. 401 RAILROAD LOADING DOCK NOTE 
BLACK SLAG MATERIAL AMONG CONCRETE DEBRIS 
AND IN FOREGROUND. SAMPLE COLLECTED 



fig 15_loc15_338202.dgn 
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LOCATION 15-PHOTO 3: 



LOCATION OF THE FORMER LEAD PLANT BUILDING 
NO 401 RAILROAD LOADING DOCK. NOTE BLACK SLAG 
MATERIAL IN FOREGROUND. SAMPLE COLLECTED 
(JUNE 2008). 





LOCATION 15-PHOTO 4: 



LOCATION OF THE FORMER LEAD PLANT BUILDING 
NO. 401 RAILROAD LOADING DOCK. NOTE BLACK SLAG 
MATERIAL IN FOREGROUND. SAMPLE COLLECTED 
(JUNE 2008). 



5a_loc1 5_338202.dgn 
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REICHHOLD, INC 
Former Carteret, NJ Facility 
US Metals Surficial Slag Photo Location Figure 





Legend 



^ Picture Location and Direction 
4 Picture No. 
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PHOTOGRAPHIC LOG 



Client Name: 
Reichhold, Inc. 



Photo No. 

1 



Date: 
05/15/07 



Description: US 
Metals monitoring well 
near Reichhold 
property border 
adjacent to the Arthur 
Kill showing coarse, 
black slag at ground 
surface. 



Site Location: US Metals 
Carteret, New Jersey 



Project 

Number: 

353959.LI 
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^■r ch2ivih!I-l PHOTOGRAPHIC LOG 


Client Name: 
Reichhold, Inc. 


Site Location: US Metals 
Carteret, New Jersey 


Project 
Number: 
353959. LI 


Photo No. 
3 


Date: 
05/15/07 




Description: Looking 
South-Southwest 
towards back of White 
Rose Distribution 
showing coarse, black 
slag at ground 
surface. 




Photo No. 
4 


Date: 
05/15/07 


* 

* | \ 

— - j|iir -,"5k"^- «T«f"* | 


Description: Looking 
West towards back of 
White Rose 
Distribution showing 
coarse, black slag and 
amorphous slag 
material at ground 
surface. 
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W CH2IWIHILL PHOTOGRAPHIC LOG 


Client Name: 
Reichhold, Inc. 


Site Location: US Metals 
Carteret, New Jersey 


Project 
Number: 
353959. LI 


Photo No. 
5 


Date: 
05/15/07 




Description: Looking 
North towards Staten 
Island showing 
coarse, black slag and 
amorphous slag 
material in wetlands at 
ground surface. 
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Topographic Maps 
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_____ Appendix E 

NJDEP Administrative Consent Order, 1988 



-§fafe of H?u> dersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF HAZARDOUS WASTE MANAGEMENT 
John J, Ttda, Ph.D., Director 
401 EasfrStste St. 
CM 028 
Trenton. N.J. 08625 
609 633 1408 

IN THE MATTER OF 

AMAX, INC, AMAX COPPER, IHC. "* A1KIK1STRATIW 

D-S. METAIS REFINING -COMPANY 

AMAX REALTY 0EVELOPMENT, INC* AW « GOSSEMT 
ACCREDITED LABS, INC. 

0ID11 

X J, JE-1 et sen., and the ^«*1T r„„ 7, *^ CQl: Act « A-J-S.A. 

K.J-S.A. T8: 10=23.11 ,t Ld H ,? P ?f Cct!£ro1 Act > 

pursuant to 

mineral 3nd etler gy development * is S cosa P a ny involved i„ 

Connecticut. a£x lZTl»rZT f fiCe8 lDmted J » ich. 

corporate. OWl „, «ad aj^^d <h* * a J v * r JT 

iipprojftnately 1901 until /-, r f t v, ? t, refinery froa 

Copper, lac. ' " ^ vIl6n " ^rgM iuto AKAX 



5. Accreted Lafes, I ac . , a wfcu y OWied Sxli , si&ery 0f 



AMI, 
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ground water quality criteria of N. J. A. C. 7:9-6.1. In addition, AMAX 
contends that a different type of analysis using distilled water would 
more* accurately define leaching from the slag to ground water. 

13. The heavy metals described in paragraphs eight (S) and twelve 
(12) above are hazardous substances under the regulations at N. J.A.C. 
7:1E-1 et seq promulgated pursuant to the Spill Compensation and 
Control Act, N.J.S.A. 58:10-23.11 et sgg. 

14. In December of 1986, AMA5C announced plans for the retaediat ion 
and re-developtaent of the 160 acre site. AMAX entered into a joint 
venture with V. Paulas and Associates, a New Jersey engineering and 
construction firm, for the purposes of carrying out the 
redevelopment. AMAX's TC-develop»«nt plans included demolition of 
buildings and remediation of the property, a proposal for a det.p water 
port, fourteen warehouse buildings with two million square feet of 
storage and a public marina with a capacity for 550 boats . 

15. On December 15, 1986 A11AX submitted a profess! for the 
d«o:oHtio5: of buildings located at the north and of the facility. Tit ir, 
dftiBolittoe plai« is part of the initial phases of the. proposed 
re -development of ths site. After inspections on January 14, 1987, 
March 17, 19*7, June 30, 1987 and September 1 198? by Department 
personnel , approval If tiers t^ere issued on January 21, 1987, March 31, 
l'-'8/, July 10, im7 and September 11, 1987 for the demo I itjon of 
certain buildings on the site. 

lo. On March 3, J9f?, A .MAX submitted & draft "Report oh Overview 
oi Site Ground Voter Investigations". This report on the 

hydrogeologjcal wo»k completed to date at th*. site fulfills wurb of the 
roquirewojits of the r«-snodirl investigation contained in thJs 
Adtaiu is t r at i v« Consent Ord'.r. 

17. On Septtwlut 24, 1987 the United States Envi rnaroeatfii 
i'rotecr ion %eacy (EPA) rowpltited the ".National Dioxin Study Report" . 
As part oi" the study, r.o«!»n.si, Jots roure.es including the AMAX facility 
(secondary copper scoclter) w«te stack tested fox dioxias and fjnans. 
Chapter Four (Tier Four) of the report which details the results oi 
coosbus t ion. source testing, reveals that during copper smelting 
operations, the AJiAX facility vns a source of dioxin and furaa 
< -.fissions. The "Preliminary Esti nation of Public Health Risks" 
canrinefced by EP&'s Office of Air Quality Planning and Standards, d«tc-d 
December, 1985, indicates th.-tt the::#> emissions did not pose a 
-•*igii » f Jt.ant threat to pub 1 < c health. Analyses of n composite soil 
^ficple collected during the Tier Four study from tea locations on the 
AMX ,-, i t «> revealed the presence of diexins and furans. Am initial 
a:..7c-asa' nt conducted by £I*A Region 11*3 Fmergency and Remedial Respond 
visinu, ;n crnsu 1 tnt Ion <„• < t b the Center foe Disease Control, 
;:tdii..-)t.'-J thnt the sr>il sampling data did not exceed EPA action levsis 
: < r »>raorgej»/*y » erpen^f. . 

t'i ';«%.»! the f.:>.x -, .-.(•<• f',rth in t h K FIHWKG5 sec Hon, the 

D<>p><rlrt:< at «il that /J1A.X h/m discharged hazardous -rt;br.t >mcej and 

pt<M'U-'tnts fi'Uti ! !•►• 1 and 'ntd in:r- the w«t*-rs nf the state in viola* icr 
t..f thv t» V oil \il -as Co-si r.-l Act. N .1 5 A 10A- 1 et u^y.. 
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iawestigatioH i» accordance with the -approved XI Work Plan and the 
schedule' there-im. 

24. MAX shall submit to the Department a draft Phase. II Remedial 
Investigation Report (hereinafter "Phase II RI Report") in accordance 
with Appendix A and based on the RI Work Plan and the schedule therein. 

25. If upon review of the draft Phase II II. Report the Department 
determines that an additional remedial investigation is required, AMAX 
shall conduct additional remedial investigation fis directed by the 
Department md submit a third 4«=HEt RI Eep^ct., 

26. Vithirt thirty (30) calendar days after receipt of the 
Department's written comments on the Phase II draft or third draft (if 
snpplle&kle pursuant to the preceding paragraph) RI Report „ AMI shall 
modify the Phase II draft or third draft RI Report to conform to the 

Department's cotw&ents and shall submit the modified RI Report to the 
Department. The determination as to whether or not the modified RI 

Report, as resubmitted, conforms with the Department* s comments shall 
be node solely by the Department . 

27. Within thirty (30) calendar days after receipt of the 
Department's written final approval of the RI Report, or fis otherwise 
directed by the Department , AMAX shall submit to the Department s draft 
feasibility Study Work Plan (hereinafter, "FS Work Plan") for the 
entire site In accordance with the scope of work set forth in Appendix 
D which Js attached hereto and made a part hereof, la the FS Work Plan. 
AHftX may make reference to th*r identification of operable units and u 
phased remedial approach in accoronce with Appendix 0. II. E. B. 
Operable unit is defined as .t specific area or »ediu». 

28. Within thijty (30) calendar days after receipt of tfa*», 
Pcpflrtoent's written coanaartts on the draft FS Work Plan, AfiAX shall 
tnod Lfy the draft ?S Vork Plan to conform to the Department ' s comments 
and shall submit the modified ¥S Work Plan to the Department. The 
determination as to whether or not thw modified FS Vork Plan, as 
resubmitted, conforms to the Department's comments shall fee made solwly 
by the Department. 

29. Upon receipt of the Department * s writ ten final approval of 
the, PS Work Plan, AHAX shall conduct the feasibility siudy(s) iu 
acr ox dance with the approved FS Work Plan and the schedule thttrein. 

30. AMAX shall submit to the Deport a>et«t a draft Feasibility Ftn^y 
P*»portCs) (hereinafter "FS R< purt") in accordance with Appendix D and 

Im> approved FS Work PI an mul f he srhedule tfie re in. 

31. Within thirrv (30) calendar days after receipt of tha 
art ui'.nt ' s written comwtits »a tl»*j draft: FS Keport{s), AMAX sh/t ' ' 

ri'->d j ly the draft t"S Kef-f>rl ( s i in con f arm to the D^purtmexit ' s cointnt' - . 
rud shall srfbwit th« modi tut! FS Report to the D?p»i * sn«„ut . TV- 
('.ftt^rainationi «s t;» whethor m -.iut fch>; :: J p«; Repovtti, ) . f:~ 



USMR 002476 



£21 J< Sp rif iC r r iulremeBts « f Administratis Consent 

scwL^f the CO " es P° ndi «g Paragraph reference or 

n^W \^ 1Ch Were , " itlatBd * previous reports 

period, which are still ^ progress and which wiU cSaSS 

• t0 be carricd out d «^ing the next reporting period. 

o2^ iE f. SP f!f fiC r T ir8 ° ents o£ *"» Administratis Consent 
Order (xnrfudw, the corresponding paragraph reference or 

schedule) completed during this reporting period. 

*' S^ H ,T C: , MeCtify »l**«ie roauireaents of this 

8 ^f iV : C0fl5e0t &der <" cl »ding the correspond.!** 

completed during this report tog period and were not. 

f * ^l^^n^ 01 ' ° f «°f^ ! «?»^«c« uizh this AcUpl^strativ* 

Action PI?' I T^l , U '* a » >rWed * Crk PW.s), Radial 
Action Flan or schoduJ . 

CoB^at Older (deluding th, CIM r.a.pondi,,, purlyrZt 
r«feren,e or schedule) Udci, will b* initiated lurj^ th 
upcoming report j h S period. <- Qt 

-hir X^^tf^^^f 7 tSt,) caW « d «y* *«.er the effective date of 

£Zrn t sTatl Z & TrT ^ Shail ««> ly f - nectar 

reoo.ro State and lOMi p-j-rmits for axis tin* art » i • 

-r^i ,«szf :ri th I? 

•nil cth.r W UaU. st«t„t«5 m <l « £u l tlo„ s . *' J * C '• 7/ " t '- 

preceding paragraph end t.V ^>j,rovr,i time schedules. 

f Wthin ts^ty-eight (28) calender da fS of receipt of w .: tc ,.. a 

C ° aCCrnln « ,T y pcrmlt application to a Federal, Ftat* or Im-ai 
agency, or sooaer 'f required by th« permitting nponev- ArUV . °« n 
modify tte permit dentin, to conform to the ^Sy^^L^ 
jorieet deficiencies by fitting additional data ar i»? " ^ 

r! a i, ^.quired by ,h, permit appllcatica, and resutau t%, Tt ^t 
« H 1 Jcntlor to t.,, S( ;,nc r . The determination as to wh-ther It J*~tC 
p,r»it «PI l ict ion. r .,, ,»*itt,J. conform with the ag'ty'/r ^e, " 

4 !" Thi ; A ' toi::!: - !! "»''' -Vnrcr.i udtr shall nut r»>'eve /f!*.> -r-vr 
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Department- * , proposed Irrevocable letter of credit which meets the 
following requirements i 



a. Is identical to the wording specified In Append Ix T which is 
attached: hereto and made a part hereof; 

b. Is issued for one year and in the event that the issuing bank 
or financial institution is subject to Title 1? of the 
Revised Statutes of New Jnrsey, shall not b& automatically 
renewable but shall be renewable upon r supplication and 
review -only; 

c Is issued by a New Jersey State or federally chartered bank, 
savings bank, or savings and loan association, which has its 
principal office in New Jersey, unless otbervis* Approved by 

f.fa« BepartTCBt. 

48. Within twenty-one (21) calendar days after the effective date 
cf this Administrative Consent Order, AH AH shall submit to the 
Department a proposed irrevocable standby tryst fund sjtrefroent which 
meets the following requiresents: 

a. Is identical tc the wording specified, ia App«ndix H which is 
attached hereto <jnd made n part hereof; 

b. ' : The Irrevocable standby trust fund shall be tbn depository 

for all funds paid pursuant to a dr<ifc by the Depart<m.nt 
ug&lTst the l«tt«r of credit; 

'The trustee shall be an entity which has th«> authority to act 
as a trustee «nd whosft trust t>p*uatio.is ars r collated and 
examined by e Fedora! or New Jersey agency; 

d. Is atco»paui<»d by a cm: t J f i r.n I i tm of eckittwIedgc^LOJ: U>a= is 
identical to the wtudiag :>pvcx f ind In Apfeadix G. 

49. Within foartt.cn (14) calendar <"ays after receipt of the 
Department's written coraroents on the- proposed letter of cr«.d <L, the 
proposed trust agreement, and the proposed certification of 
»«-Vn< vl edgement, AMAX sh« 1 1 modify the- doewnr r. to conform to the' 
Department's comments and if submit thea to the bepsu tme-»L . 

50. Within ft urrcet; (14) calenda/ days after receipt o£ the 
Deprtrtncnt's written approval of the letter of credit. the trust 
agreement , find the certification of ackr.cw 1 edposent , AKAX shall: 

a. Obtain sad provide-, to the Ropariroent th* ic revocable letter 
of credit in the amount of $3,000,000; 

I rb* i* i t'v 1 ri » .cv otm , > i>_-\ » r - ' n"* s' c > < < *»> 
.l.it j«) <> »1' » ' : ,0Cit> it*-- •.« r < j;t 'f > t , - 

fund; and 
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connection with its oversight functions of this Administrative Consent 
Order for a -fiscal year, or my part thereof, AKAX shall submit to the 
Deportment a cashier* e check or certified check payable to the 
"Treasurer, State of New Jersey" for the full amount of the: 
Department ' s oversight costs <not to exceed §100,000 per year) . 

®* afrfemlated Penalties 

57, AMAX shall pay stipulated penalties to the Department for its 
failure to comply with any of the deadlines and schedules required hy 
this Administrative Consent Order Including those established and 
formally approved by the Department pursuant to the terms of this 
Administrative Consent Order . Payment of stipulated penalties shall be 
made according to the following schedule, unless the Department has 
modified the compliance date pursuant to the force e>aj*ure 
provisions herein.b«i*s«:: ~ 

m&m4m Pirn- m** ^ ,im stiwint^i Penalties 



1 


- ? 




8 


- 14 


v 1,101 


IS 


- 21 




22 


- 2ti 


«• 5 ore 


29 


- ©vex" 


*J0, 000 



per calendar day 
per caleiidar day 
per calendar day 
per calendar day 
.per calendar day 

58. Any auch penalty shall be dw« and payable HmrU'^u * 14 j 
calender days following receipt oi a written demand 1-y the Dope r Uncut. 
Payjueat of such stipulated penalties i.liall bu nadc by »^«sh ler'= or 
certified check payable to thu "Tt'-i>aurzr State o' Nt.y Jerrey". Eaca 
payment oi a stipulated penalty shall include <l lettf*' deuerlbliv. the 
basis - far the penalty. 

5*?» If any event occurs which AMaX bailees wilt oi may cm; e 
delay in the achievei*ent of any • rovirfiou o£ tni.- Admxnirtrd^ive 
Consent Order AMAX shall notify the. Department in writi** vitl- in seven 
(7) ca^ndar days of the delay or cntic ipated delay, aj appropriate 
leferenciag this paragraph and describing the anticipated length of th« 
delay, the promise canst*, oj causes; of ihti uel-jy , any n>t-a.;u/ c-; <,<i1>k4< or 
to be taXen to winiaJze the delay, aud the time ittptiied to tale ar.y 
such measures to ainiejij-.e the delay, AMAX shall take n1 1 !.«•;.«••;• r% „ry 
action to prevent or minimize any ru<-i d^l >jy . 

CO. If the Depart merit finds tl«t: i&} AHW hn<> rr 5 1 r><: v i ( '- th. 
ik»< ice- r"')ujr;->ni«at'; of the preceding par-.^j oph w!; (b> that >»py I *j«y 
rr anticipate i de ?fty has b&ra. or will L--> rausrd by f ir* , floxj, riot, 
rtrifre or lu t . izciusr*lf:;.ce; « eyynJ ' !;»• rcntx^l s, *■ ."H^C, 1 (u 
r'»partB.f">* vlall ev: era* tit- ti-pt. f . r ; criorri ' tv- h« rfM:"5/.«: f s t.erloJ 
no >otij>.«.r 'h«n i.h« df-lay r fr< -m K .-.ii. vmzs tit .nz, T r rre 

JKt-airtr->-;f il«.t " rta jn-« : tl.nr cithei AMA>* l<as tK t '..aplioj v < ; h '.L> not let- 
<• <'.jpjir"on.:5* : oi the. pruce^inj; pm u^rnph , or tb" <*\ >nt .-n;s inj- * ; i<- J 
not h^i.iid t"r.» rr itr^il -%f r »^<i>r'- to ' rcr : y * wj : 'j -,h» 
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69. AMAX shall preserve, during the pendency of this 
Administrative Consent Order and for a tniniaum of six (6) years after 
Its termination, all data, records and documents in original or 
facsimile form iu their possession or in the possession of their 
divisions, employees, agents, accountants, contractors , ox attorneys 
which relate in any way to the impiewentation of work under this 
Administrative Consent Order, despite aoy document retention policy to 
the contrary. After this six year period, AMAX shall notify the 
Department within twenty-eight (28) days prior to the destruction of 
any such documents. If the Department requests in writing that some or 
all of the docunents be preserved for a longer tine period, AHAX sbaU 
comply with that request. tipoa request by the Department , AHAX shall 
sake available to the Department such records or copies of any such 
records which are not aabject to the attorney/client privilege. 

?0. Ho obligations imposed hy this Administrative Consent Order 
t with the exception of paragraphs fifty-seven (5?) and fifty-eight (58) 
are intended to constitute a debt , claim, penalty or other civil action 
which should be limited or discharged in a bankruptcy proceeding. All 
obligations imposed by this Administrative Consent Order shall 
constitute continuing regulatory obligations imposed pursuant to the 
police powers of the State of New Jersey intended to protect human 
health .or the eQTir©i»e»t. 

71. In addition to the Department's statutory and legnlstory 
rights to enter and inspect, AHAX shall allow the Department and its 
<»uthnr i:-.<>d rt.prespntftt ives access to the site upon reasonable notice at 
nil limes for the purpose of monitoring. AMAX's compliance with this 
Adm in isfcr afcive Consent Order. 

72. Hie Department reserves the right to require, AHAX to take 
additional actions should the Department determine that such actions 
ire necessary to protect human health .or the environment. Nothing iu 
th<a Adiai.fi istrative Coo. sent Order shall constitute & waiver of any 
statutory right of the Department pertaining to any of the laws of the 
State of New Jersey should the Department determine that such measures 
are necessary. ' 

73. AHAX shall not construe any informal advice, guidance, 
suggestions, or comments by the Department, or by persons acting on 
frt-hfll£ of the Hepartoont, as relieving AMAX of its obligation to obtain 
-bitten approvals as aay be required herein, unless such advice, 
I'unianc?, suggestions, or comaants by the Department shall be subnirtcii 
in writing to 

lh. No modification or waiver of this Administrative Consent 
Order shall be valid except by written amendnent to this Administrative 
Consent Order duly executed by AMAX and the Department, 

, 75. Mil hereby .consents to sod agrees to comply with this 
ScaniaistrstiTe Consent Order which, shell be fully enforceable a;s an 
Order in the New Jersey Superior Court «poa the filing of a snnatfury 
acfcioii fox -compliance parauent to B.S.B.A, .13: IB- 1 efc seq. ., the 
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l>f ST OP APF1MDXCES 



Mmmxi TITLE paCE 

■A mmum iwisficiiios scope m »eut a-16 

B QBALITY ASSHMSCB ElCpiBEMgNTS B-3Q 

■C MQMT01 WELL SPICfFICATIOXS C-32 

» TEASIBILITf STiffil SCOPE OF WOK B-.33 

t REMEDIAL ACTIOS SCOPE OF WORK E-38 

f LEfTEt OF CREDIT WIOIWJ BOCBHEHT ' F-4© 

G STASBBI TEOST ¥0101115 BQeiBfEKT C-43 



REHEDIAL IKVESTISATItiN SEOtE OF WORK 



I- ' Keqairements of lesediai Investigation 

A. Pally ciisracterize- all wast® and- otkm Materials wbieir arc, 
or way be tie s.ource(s) of poUatioa at the site 

B, Folly dsfeeraine the »atnee» type sad physical states of soil, 
surface water and groaiid-riirater :p>llttt'ioa at and/or emanating 
f roa the site 

C Fully determine the horizontal and vertical extent of 
pollution at arid /or «ma«ating from the nit* 

D- Pally deieraia* migration paths of pollutants ttxewgh air, 
soil, gxoond water, surface water and sediasst 

E, Pally deteraine i®pa«fc of the pollatioa «» hiaaaa health and 
the .ewvironaffijEit 

F. Collect, present and discuss all data necessary to adequately 
sapport the development of a feasibility study and the 
selection of a rasxcdi&l action alternative that will 
rcaedieto the adverse impacts of the pollution on human 
health and the environment. 

II. Goateats of Hemodial Investigation Work Pisa fox Work Plans to b» 
StttSitted 

tmGMtm -NOTE: All ©f tie following items shell b« indsdad 
is the 

HI Work Plan. If any of the items have 
previously bean submitted or coepleted, It 
shall be so stated in the HI Work Plan. For 
these items, the following tshail be included 
in the RT Work Plan: 

- d*!.scripi.iou of items submitted and/or sunutaary of 
investigation cotspleted 

- daiKs) of submission or completion 

- say known changes or new inforcatlcn developed 
since submission of cooj»lt>t ion 

The r«-.pjrt went will det?imfne thr> extent t-> which 
prior submissions or completions aay art Isfy 
r-'p'-rifj items require J fb J .s Scop-« of Vr.rK 

A. A stfltiar *i»t of requirements f»»> the remedial investigation 
pursuant to Se,*ttoc i . , above 

B. A complete site history including: 
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d. specify EPA analytical procedures , including test 
parameters for waste analyses 

e. specify chain -of -ens tody procedures 

f. specify the name of the State certified laboratory 
AHAX will use for analysis of all saaples 

g. specify when Tier 1 [and Tier II} quality assurance 
deliverable requirements vill be submitted in 
accordance with Appendix C, which is attached 
hereto and made a part hereof 

It. specify Federal, State and local permit.-, required 

i. specify Javestigstioa procedures it, accordance with 

tho fei lowing; 

ifc AA «** drilling Permits for «I1 soil &orib'»s 
{•utsufli,t to H. J.A.C. 58;4A"14 

ii. install soil borings under direct supervision 
of a New Jersey licensed well driller and s 

quelififtd geologist 

ill. decontaminate soil boring and sampling 

equ iptnent between individual samples «nd 

borings according to fht approved 
decontamination plan 

iY - classify waste according to H. J.A.C. 7-26-1 



V... use field iHStrmeatation (KB, FIB) t» 
.aa&Xyze soil saaplfes M the- field 

vl. Brmtfze-. waste saaples to quantify and- 
timmmi»B type of poliataiits 

vil„- permanently seal all soil borings using a 
certif ied well sb&Ms 

Soil investigation 

8. specify number, type find frequency of snranles 
required to accurately define the horizontal ' and 
vertical extent of soil pollution at and/<»: 
eiaaiiat j.ng fro a the site 

fa. explnin the type of data which will be collected, 
justification for collection arid intentions for 
of the data 



usir mim 



specify number, locations (on site map) and designs 
of existing and proposed piezometers, - monitor 
wells, and other sampling points required to 
accurately define the horizontal and vertical 
extent of gtoiuid-walex pollution at and/or 
era&aat lag' from the site 

expi*is the ty$® of data s«ek will be collected, 
jBs-tlficati&a for collection, mi intentions for 
lass of :the dats 

specify number, type and frequency of ground -water 
and potable well samples required to accurately 
define the horizontal and vertical extent of 
ground -water pollution at and/or emanating f roe the 
site 

specify EM analytical grocedares , .including test 
paraaetert for grsand-wster saaljseg 

specify cha:ta:-0f-'c}isfccxiy procedmres 

specify the name of the State t;erti£ied 
Mhm&tmUs Mim will use for analysis of all 

specify when Tier I {ami Tier II) quality arsnscacp 
deliverable requirements will hn xuUoi ttetrf in 
accordance with Appendix C 

specify frequency of sya&ptic • static water level 
measurements 

sj-ffcify all Federal, Stat* and local pecaits 
required 

specify investigation procedttsis in acs:oidaace with, 
the following 

I. hove a qualified fcydrogeologist with 
substantial ^xperlaae* itt gromjd»tfat«,r 
pollution iayestlgatioas oversee ail site 
activities 

ii, obtain well drill lag permits pursuant to 

N.J.S.A. 58:44-14 

J it. drill all «,>.!3s Hatter the direct s»pervisi»n 
of a Hew Jersey licensed srcil driller and a 
qualified hy d rageo I ©g 1 st 

iv. install walls in accordance with thh monitor 
well specifications in Appendix V>, which 
attached hereto and scade a part hereof 



t?iil. aeeon'tafflittste drilling and sampling equipment 
after each drilling and sampling event ■according to 
the. . approved - %:«i«ats»'ia«jt±OB plan : 



Is. survey all well casings, to the nearest 
htradredth (©,01) foot aoeve aseaa sea level and 
horizontally- to an. acoajcscy of oae~ts»tit of a 
second lstlt«ae- loagitnie % a Mm Jersey 
licensed. lead swcvtsyat 

m. obtain syisttptlfc static water levels to the 
nearest hundredth {0,01) foot -in m&sh oonltor 
well 

xt. collect all ground -water BBmplms porsaaat to 
N.J.a.C. 7: J4A-6.12 

xii. well samples shall not be collected tt-ithls 14 

calendar days, of ia-staliatioo and ctevelopBeiit 
of the wells 

xlll, coop late sufficient putr-plng and packer tests 
to adequately define aquifer ch'iracteHaticr, 

xiv* . complete geophysical .surveys «ad/cr 
ground-water model ing as approp-lato for Hie 
site 

4. aurfssft water end e jdiment investigation 

a. specify number and type of a maples, require! to 
accurately determine tae horizontal ;md vertical 
extent of surface water and sediment pollution at 
and/or emanating from rhe site 

b. cxplaiu the type of data vh*«-»i will In- ~r « Jot t. d, 
JuntlHcaticn for collection, and Intent tons i t. r 
»s« of the data 

c. specify 'ocatioa foe site map) of r.mta<e untm a-i i 
K««dlrafnt sampling points 

■tt, specify SPA analytical proctdu»Ps, mc hirMrtf t*-< * 
paramr-cf-: s, for surface water and «•,<■><•! faojn» ««'.. i v.,o 

e. sp"C liy rhMj»i-of -custody pioccdure.s 

f. r.pecify tf>!- Mi-wi- of the 5.*.te _'-ri j 1 1" 1 ra • / 
/.'■fAX will ust lot analysis of ell - *- >.)':;, 

|», r;p«:: 1 1 y *'i >n t'< .«t I J and TJpr iJJ r,i-t*i ' rv ' :.^Kt < ■ •.- 
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and potential <e»vi*oimefctal Xmp&lxmnt associated with the 
site iavestigatiort, i»cltidiag: 

1. listing of pesscsBsJ protective equipment (Including 
.Mspxrfttmgr j^oteeticu) to fee used aad guidelines fcr 
■ their ase, including, manufacturer, model, duration of 
safety period, mi any required certification 

docuiiiefita t tea 

2. listing of safety equipment (including manufacturer, 
expiration date and model) to be used, such as firs 
extinguishers, portable eye wash stations, air 
monitoring equipment, gaasna survey instrument,, etc. 
(equipment shall meet OStiA standards or other acceptable 
industrial standards) 

3. cootiagemcf plans for «m%xgmw procedures, spill 
prwentisn/respouse, asd evacuation pi ass 

4. cm-site ®0iiitoring : for p&xsmmei safety (e.g. FIB* FID) 

5. criteria for selecting pri$e*' of persons! 
protection 

6. medical surveillance program for ail ©a-site personnel, 
involved in remedial investigation 

?. persoaal hygiene reqaireaeats 

8, fcrainijit pxwgraa including tc«IaJsg> pxofeocoi 

5 * special »«lisa.i procedarss is© fee av«ilahl« at site 

10. telephone sBaibars of easei^aacf medical facility and 
persGjBuel 

An equipnent iec©mtaai«*tiGti plan lacltjilngj 

1, list the items to he decontaiainated 

a, drilling equipment, paying particular attention to 
down hole tools, back of drilling rig and drilling 
rod ysetes 

h, saapiiag equipment iacltHfixkg split spoons, shelby 

tribe*, trowels, spatulas, etc, 

c, hailers, pmsps :f hoses-, etc. 

d. personnel -elothihg 

2. procedures for dccontainlnatioa 
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3. soil quality cawatoaat map and cress sectioa(s| 

4. ..gxotm<l~srater- elevation contest: maps for each afaiffce oa 
aialtiplfe dates 

5. - gxound-water quality contour map(s) and- cross seetioa(s) 

6. bedrock cpatoux amp 

C. Dlseassloa of data 

1. waste cls : ractBrl3#tic»a ;j Jjacl«diag degree of hazard and 
--probable qafffitities of was**, by typa 

2» description of sit«s/r«gio»al bydr©£«0l«gy mid Its 
-relation fco Bigiratfoa ef pdliutafits 

3. direction and rate of £ round-water flow in the 
aquifer (s 1 , both horizontal I ly and vertically 

4. levels of soil, sratrfaca water and frooad-water pollution 
as cojspared to applicable standards jmrauemt to H-J.it.C', 
7:144-1 et saq - , 7»$~5., ami gttideslfe.es j: oir 
bmeMgmtm<i levels w&eir* pertlneat 

5. extent of soil, surface vater and groimd-watr.r pollmtiou 
both ©a and off site 

6. pol iut-ftat h -kav i or , stability, biological and cbecoicai 
elej- radatloii , Mobility and any other relevant f Actors 
pertinent to tlif lav es 1 1 ga t iim 

?. prujecto'l r»t«t{s) of pollution taovetaent 

R. iimt i f 'cat ion of all pollution sources 

9, MmtMiu&MoM of -.crittcsl poliatasts 

-B. . Assessment of impact of pollution oa human feaalth and feite 
-environment 

1. fdeatificatfoa of -Imsara receptors In the paths of 
©ollHtloa Migration; mobility of pollutants and specific 
routes to target organs (-e.g., liver) 

2. ideatificafcioa of tfee. .recsivlag media and/ or ecologies! 
groups ami jaigratioa pathways of critical pollutants 

3. toxicology of each critical pollutant (acute and cferoiile 
toxicity for short-, ami long- tern exposure, 
carcinogen ie It y , smit agent c ity » teratogenic ity , 
synergistic and/or fiBtagoaistic associations,, aquatic 
toxicity, ecological impacts on flora arid i&mm, «tc.) 
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3. _ Tbe borehole must be a minimum of four (4) inches greater than the casing diameter. 

4, We lis must be gravel packed unless noted otherwise in. Additional Requirement #8. 
"5, Approved high grade sodium base „ well sealant type, granular bentonite must be used 

to seal casing. Casing sealant and drilling fluids must be mixed with potable water. 
All wells aust be developed upon completion for a wininun of one (1) hour or to 
yield a turbid-free discharge-. 

7. The driller must raaintain an accurate written log of all materials encountered in* 
each hole , record all construct ion details for each well, the static water levels , 
and my tidal fluctuations (when applicable). This informatioa srast be submitted to 
the Office of Hater Allocation as required by N.J.S.A. 58:4A. 

8. If lov level organic compounds are to be sampled for , only threaded or pre ss joints 
tso glue joints} are acceptable. 

9. A length of steel casing with a locking cap oust be securely sec ir> cedent a minimum 
of three (3) feet below ground surface. 

10. Top of PVC casing ( excluding cap ) must be surveyed to the nearest hundreth foot (0.01) 
by a licensed surveyor. The casing must be permanently marked at the point surveyed . 
The we 11 C s) should be numbered clearly on the casing. A detailed site map with the 
well locations and casing elevations must be submitted to 



11. SCIRE IS HEREBY GIVEN OF THE FOLLOWING: 

a. Review by the Department of well locations and d^pthi is 
limited solely to review tor compliance with tin: law and 
Department rales; 

b. The Department does not review veil locations or depths 
to ascertain tbe presence of, nor the potential for, damage 
to any pipeline, cable or other structure ; 

c . The perfflitt.ee (applicant) is solely responsible for safety 
and adequacy of the design and construction of we lb re- 
qu i red to be constructed by the Oepar ttaent ; 

4. Hie permittee (applicant) is solely responsible for any harm 
or damage to person or property which results Cross the con- 
struction or ma intenance of any well; this provision is not 
intended to relieve third parties of any liabilities or re- 
sponsibilities which are legally theirs . 

mmtimte, mqmwmmm im mrnmes) : 

D*. lop 0f : screen set femX- .afaoye/below- water table. 

Q|. Split Spoon Samples ... 

Ol. Bedi.ca.ted Sailer {Sampler} lit Weill s) 

D4. Threaded or Press Jeints 

O5. Fiw IS) loot Casing laitpiece Below Screen 

•Qf . Gefi-tralizexs On Sc'r«*n __. 

Ql, lorehole Geophysical LogCs) r i ;i ____ 

OS. ©ther _ 



+ mwn mmmttki S. iWSimS-AMD CA5IM6 DIAMETERS MM BE USED WITH PRIOR APPROVAL M THE 
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"\ Oversize borehole, minimus four £4) inches greater than casing -diaseter drilled 
through overburden and casing sealed ten (10) feet into competent rock -unless 
shown otherwise ; above, 

4, Approved high grade sodium base, well sealant type, granular bentonite must be 
used to seal casing. Casing sealant and drilling fluids roust be mixed with 
vocable water, 

5, Veil must be developed upon completion for a nunixmra of one (1J hour or to yield 
a t.ttxfc*id-ft»e d iscfaarge . 

6 The driller must maintain an accurate written log of all aatenals encountered 

in each hole, record all construction details for each well, and record the depth 
of major water hearing fracture zones. This information must be submitted to the 
Office of Water Allocation ns required by N.J.S.A. 58:4A. 

7, Cement collar oust be installed a minimum of one (1) hour after casing, seal has 

frees ewplaced*.' 

6, Locking caps most be provided CO secure each veil. 

9. Top of each well casing ( excluding cap ) must be surveyed to Che Barest hur.drctn 
foot (0.0U by a licensed surveyor. The casing must be permanently curked at the 
point surveyed. The veil should be numbered clearly on the casing, ft detailed 
pite cap with well locations and casing elevations Bust be nubcsiitcd rc ______ 



10. NOTICE IS HEREBY GIVEN Of TIE FOLLOWING: 

f ,. v »v bv 'he 1 > 7 r iwi-f of \.t 1 1 lu' a' i.n„ - « * y:t 

1 ? wLtet' io ' • J > e * lit pi.a.i- *• ' ' 'I 

J • » ar- Jef uitr"irt » 
. n <• >pa-«-w "t do- s not e iev wel l lor_t ♦'•n r ' i <ie , t f 
- , ^Ttur t ».e CI rrr "h po^cm vl f.< T ( 

,Li rn m\ r:«'.in , <-_ble c &C..r -t*n< r •- : 
< 'lie [trrwtt' < Krnpl < ...<t if ff'tU i» *k-i.- . . ' t>\ ' 
«m«l kkquacy ol > r>- > in* 1 .m.ciu.i i.-a < f f i 1 

f"uirt;d to b" onsc-'irt ed tn* Dr ?3 1 1 «oe» r 
i . The pens- 1 _«••* f jj"i'< ■>! f ' ' ■>- i v ! = *".».. » 

} ,j f or diflg* to }» •'> 'jrop«^ l»« vn c i : ' s . t L * 1 T - 

{_.,( n c i ' .* ' *" tv* -<i'rr > T ir, •< 1 » t 'i > ViO 

'»s*cn ' nif .V' 1 rc rc ii v ts><» 1 ' ' • 

*i«d .lit" » V" » ^ 11 f u ' "- - 4,1 u ' 

Ol» .Split Spoan. iasfiles Cl» .Overburden) , . 

□ 2. Rock Core 5ainel'e5___^ — — ______ 



0b>. Dedicates Sailer (Saspier) is Wei Ms 3 
p4. lorebsle Cecpiiyslcal logCs) ______ 

OS, Other 



* nTSIER DR1UJSG METHODS, KA7K1 Df.Sl^:' AfID CASING BI»1ETERS HAJf BE USED 

WITH PRIOR AI'PROVM. BV l« : Ji/i',f. 
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11. describe which federal, State, fed local f emits mmM be 
necessary for each alteraafc'Ive id«atified and oatliae 

i 

the iaaforma'tloa accessary fox the dwalopeeat of each of the paraifc- 
applications' - ' 

12. describe the time r«piir«l for japlaneatatioa., including 

siisifieaat Interim dates I 

F. A stalled discassioa of |sr@ceitt«eg to evaluate <a»d ce^paxe 
the remedial actios alternatives that .tma&n after tie 
initial serefeSieg li ; accordance witb th® folletriag; 

1. evaluate each alternative in accordant* with the. 

refnii»»eBts *«f«r«ac«d is 1. D.» atosva, and the 
followfag chaxacta^ristics ; 

i. ievei »f cleanup achievable 

ii. time to achieve cleanup 
ill, feasibility 

iv. iffipIeaeiitsMlity 

v. reliability 

Ti, ability to slaJjsiss* adV»*se impacts doriag 
actism 

v1 i . ability to alalia tz.e off-site Impacts caused by 
action 

viii.ur.esbiliry of ground water after 
i»p 3 eaenta :: ion of cltemstive 

-*«' - nsenMl it/ of surface, wfltt-r aCts> 
iffipierattiitat Ion of alt-eruutive 

x, aseobillty of site after implementation of 

alternative 
xi~ legal c»ss train, ts 

2. ©e«apar« each aatexnati*© la accordance with the 
xetgntc&mmts and charactsristics identified in II. F. 1. 

above ' 

G. '*»- * n* »t o,„ f |U u < sJUa t. coacirnxnj. * 'conni'n laf '"it of 

rej.c 1 >ji '«' ' U" f ' < "ii' ivt Jr. Briaxd XtlCf with th^ f-1 *«.V ri~. 

* < » l» i<% *"r J > tv/l 1 nation pi-or *<?£ , } Kicrw nl t' •• 

» « " ' . ■• n ' i ' 1 ' rc tiai t e«s< "dL -> cj »i 1 *- 1- r > j. /<• 

'J- s < ' ' < ! • mo«»t, 'Ita^ 1 ** n '•j . i , wvt *ic 
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KEHEDIAL ACTION! 
SCOPE OF VOBK 
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1*1*21 OF CBIMT WHDISS 



i 

! 
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If MAX docs not renew the letter of credit by _ l<3_ 

(same date as proceeding paragraph) , we shall advise you in writing no 

later than _ , 19 (date to be inserted is 45 calendar days 

prior to expiration date of letter of credit) that M&X has not 
reviewed thm lett« e£ credit. 

If AMAX does not renew this letter of credit by , 19 , 

(60 calendar days prior to expiration) wo will deposit the full amount 

of the letter of credit into the standby trust fund of kM&X so later 

than » 19 (14 calendar dayr. prior to expiration) and we 

will notify you in writing by . 19 (7 calendar days prior 

to expiration) that we did in .fact deposit the fall amount of the 

letter of credit. 
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HOST &SREEKENT 



Txiist; Mg^mmtmtj, M A|pree«ni*% 'entered into «s of 

: £dat» ; ).' by :sn*klse6ii i!iX fe»m as - :H Gtmtot" and 

— i^mim issCittttim the '"Trustee". 

Whereas, the New Jersey Department of Environmental Protection, 
"RJDEP", an agency of the State of New Jersey, has entered into an 

Administrative Consent Order with Grantor dated , 19 , & 

copy of which is annexed hereto as Schedule "A", pursuant to which 
Grantor is obligated to establish a trust fund to assure the 
availability of funds to secure the performance of Grantor" * 
obligations under that Adssinistrat ive Consent Order. 

Whereas, the Grantor , acting through its duly authorized officer*, 
has selected the Trustee to be the trustee under this agreement, and 

the Trustee is willing to act as trustee. 

How, Therefore, the Grantor and the Trustee egret as follows: 

Section I... Definitions. As used in this Agreement; 

(«) Th« term ''Grantor" meftns AH AX who enters into 

this Agreement and any successors or assigns of the Grantor. 

(b) The tern "Trustee" means the Trustee who enters into the 
Agreement and any successor Trustee, who has the authority to 
act as & trustee ««d whotse trust operations axe regulated and 
examined by a Federal or New Jersey agency. The name, 
address , and title of the Trustee is: 



(c) The term "CotBaissloner* mesas tie Gc*amlss!©aer of the Mm 
J«es«y mp&tmmt of ;laviron»*at«l : Pr#t«ctios. 

<d) tti. tesa : ' w Bene£fciary M mms- the New Jersey Begartsasirt: of 

The t&xm n MMMt n mmms tim New Jersey Bepfirtseat of 
Ettvitotiaentai frotaetiom.. 

U^ctioi t. Tinaf ifxctitioi. of Vnz.lll* f - aid Col Est tgist^. 
''la.^ A 3 re*' ent pertains the £*.c;ili~ as ire cu_t cstiKct-ps .tie it * 
i- '•ttaoh-<J "Jitjdiiis "a". 

J> et 'a <. ?, i; haua i %, f fur^. "W C. / ntci and t;ic ua^'t. 

.if n'b/ '-c.ribijih i* tru:,t fan* 1 , t he "h irui ' , for tie It. f it . ' K)?* 
"l\t 4 t «n, , .c" ana tfi« Trustf t ii-tead th**t io th'^d j n ty ha/e accc to 

• ' ' " J' * • / >Pi ' . nc-t in p't k (' ^ t '!>« " >ni •? p'tci'' tsbf »ii it j.ti- 
' * ' < - * ♦ r 1 »»roj ' -r», , , h» :> f „*, «r le t t b« ! . i sit \ 
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competent jurisdiction for the appointment of a successor trustee or 
for instructions. The successor trustee shall specify the date on 
which it assumes administration of the trust in a writing seat to the 
Grantor, the NJDEP and the present Trustee by certified mail 10 
calendar days before such change becomes effective. Any expenses 
incurred by the Trustee as & result of any of the acts contemplated by 
this Section shall b& paid as provided in Section 9. 

gegtixm J 4 . instructions to the. Tr ustee. All orders, requests 
and instructions by the Grantor to the Trustee shall be in jrciting, 
signed by such persons as are designated in the attached Schedule C". 
The Trustee shall ha fully protected in acting without inquiry in 
accordance with the Grantor's orders, requests arid instructions. All 
orders, requests, and instructions by th* NJDEP to the Trustee aha 11 be 
in writing, signed by the NJDEP Cocsmissioner or his/her designee and 
the Trustee shall act and shall be fully protected in acting in 
accordance with swell orders , requests and instructions. The Trustee 
shftll have th* £sfM "<> assume , in this ahr.ente of written notice to the 
contrary, that no «v«nt constituting a change or a terainat ion. of the 
authority of any pet sob to act on behalf of tha Grantor or NJDEP 

hereunder has occojrre-d, The Trustee shall have no dttty t# act in the 
dbs.ehee of srocl ©rciees, requests a»i tost ruct toes Jroo tie Srmnfaat 
gnd/ox N3DEPj except m f roi?l#ei for herein. 

iMfiim m-^Mm^SM^sLMs^mSi.' ffils %r«sa»t: *«y< tee 
a»ewted by an insfcr»Beat in writing ease-eiitei by th« Sraatox, the 
Txttsie* and the UMEt or % fctta. Trustee and the MMMB if the grastw: 

ceases- to assist. . 

§!^tjQg^M^^ll^« v ocai)ilit Y md Ter mina tion. Subject to the 

right of the petti*-.* to amend this Agreement, as provided in Section 
15, this Trust shall be irrevocable and shall continue until terminated 
at the. written agreement: of the Grantors, the Trustee And the K.TDEP or 
of the Trustee end the NJDEP, if the Grantor ceases to exist. Opvn 
termination of the Trust, all remaining trust property, less final 
trust administration expenses , shall be delivered to the Grantor. 

Section 17. Immu nit y and Indeanfff cation. The Trustee shall 

not incur personal liability of any nature in connection with any act 
ox ossissloa, ssdde in good faith, in the administration of this Trust or 
in carrying out any directions by the Grantor or the NJDEP issued in 
accordance with this Agreement. The Trust shall be indemnified and 
saved harmless by the Grantor or the Trust Fund, or both, f rom and 
against any personal liability to which the Trustee may be subjected by 
reason of ai*y act or conduct in its official capacity, Inciudlns all 
expenses reasonably incurred in its defense in the event the- Grantor 
fails to provide such defease. 

!,i>.>t,»!, * f [ .,, t~s_Jl.t._hM- "'*•-' Ak 1 "* »:.t»r.t .:,',nll be 

iuLin(i'"sts-». i I, • >. .trufd c na enfVrt . 1 « >r » -i^ lo : In- L'fxr ol i*- e -*tate 
of Sew Jersey. 
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I« Witaess Whereof the parties have caused this Agreement to be 
executed by -their respective officers, duly authorized, and their 
corporate seals to be hereunto affixed sad attested, as of the date 
■first above written : 



(Signature of 6ttmtsr/Stl# 

ATTEST; 



fTitle/Seall 



(Signature of Trustee) 

JCEEESTi 
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SCfffiBPEE B 



lHstr»ctl©jas to tits Grantor; 

laclwte ises-a the Initial amount of soney the Mstoist»ti% 

Consent m,4&X c&quixes yon ■ to deposit ia fcbe Irrevoeable steady 
truss*.- faarf. 



ia easli 



CERTIFICATION GF ICi&imEBeiMlWr 



State of 
County of 



On this day of , 19 , before ma personally cams 

(nano) _ to ma known, who b«iag by to duly sworn, did depose 

sai say that she/he resides at , „_«. 

thm she/he is 

„ X * liMl__„ °f AMAX, the corpora t ion described in and which 

executed the above instrument ; that she/he knows th& zeal of said 
corporation; that the seal affixed to such instruments is such 
corporate seal; that it was so affixed by order of the Board of 

Directors of said corporation, <aad that she/h* signed her/his name 
thereto by like order. 



(Ifetary Public) 
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Appendix F 

Offsite Groundwater Plumes 
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Appendix G 

USMR Elevated Concentrations of Metals and VOCs Groundwater Data, and 

USMR Groundwater Pump and Treatment System 
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Areas of Elevated Concentration of Chioro benzene and Other Voiatll 

Organics in Groundwater 
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Appendix H 

USMR Site Soil and Fill Isoconcentration Maps Submitted to NJDEP 
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$C«AP AND SLAC STOFttGE AR£ A 
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SCRAP AND SLAG ST OR 46 E AREA 




CONCEOTRATiON Or CHROMIUM IN Fill (PPM) 

FIGURE 5D-35 AND 50-36. CONCENTRATION OF METALS IN FILL 
CADMIUM AND CHROMIUM 
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USMR Outfall Locations 
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USMR Chronological Listing of NPDES Permit Violations 



UNITED STATES METALS REFINING CO. 
CHRONOLOGICAL LISTING OF PERMIT VIOLATIONS 
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APPENDIX B 
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02 Ca 


9 9 SJ 
ZZO. 


9 /D1 


02 Cu 


99 q 

Z Z 17 • 


9 /09 
Z/ OJ 


U UZ Cu 


9 9 


9 /DO 
Z / O J 


U uz Zn 


nil 


o /oo 
Z / oj 


U 02 Zn 


9 9 9 


"5 /O O 

i/o j 


02 Ca 


zo «> . 


9 /Q9 
J/ OJ 


H9 P»» 
U UZ 


zj *t . 


R /Q9 
D / O J 


n m fr — 
U Ul 61) 


z j J . 


/09 


u ux zn 


9 9 


<T /£> 
O/OJ 


01 Zn 


9*7 

Z J 1 • 


C /O O 
0/0 J 


04 Temp 


z j a . 


7/83 


01 Zn 


z j y . 


7/83 


04 Temp 


Z *tu . 




OUz Cd 


£ ** j. • 


> ft / ft 9 
0/ 0J 


U U/i LU 


9 49 
Z 4Z , 


O / O O 
o/ OJ 


02 Pb 


9 A 9 
Z 4 J . 


8/83 


02 Zn 


Z44 . 


8/83 


04 Temp 


9 A c; 
z4d . 


9/83 


01 Temp 


9 A C 

z 4b . 


9/83 


04 Temp 


9 ^ O 

Z 4 / . 


1 2/83 


02 Cd 


9 /I (3 
Z 40 . 


12/83 


002 Cd 


9 a 
z 4b> . 


12/83 


02 Zn 


OCA 

z bu . 


12/83 


02 Zn 


OCT 

ZdI . 


1/84 


002 Cd 


z dZ . 


1/84 


002 Cd 


9 ^ 

Z DJ . 


T /OA 

1/84 


002 Cu 


OKA 
Z D4 . 


1/84 


002 Cu 


ice 
Z 3D . 


1/8 4 


002 Zn 


Z DO . 


T /OA 

l/o4 


02 Zn 


ZD/. 


O f G A 

2/84 


02 Zn 


Z JO . 


O /OA 

2/84 


02 Zn 


9^0, 
Z . 


9 /O >l 

Z / 04 


02 Cu 


9 n 

Z D U . 


j / o 4 


02 Cd 


267 


J / 4 


U uz Zn 


Of. •? 


9 /O ^ 

J / o 4 


02 Zn 


iUJ, 


/ /Q it 
4/ 04 


Uz Zn 






n n9 ?h 

u uz zn 


265 


A /f?A 


U Uz CU 


266. 


4/84 


02 Cd 


267. 


4/84 


001 Cu 


268. 


4/84 


001 Cu 


269. 


7/84 


004 Temp 


270. 


8/84 


004 Temp 



27.0 
28.7 
27.0 
0.45 
0.90 
0.5 
1.0 
0.6 
1.2 
20.0 
0.45 
0.90 
0.5 
1.0 
0.6 
1.2 
0.9 
1.26 
10.0 
20.0 
20.0 
27.0 
20.0 
27.0 
0.9 
1.0 
0.9 
1.2 
27,0 
28.7 
27.0 
0. 45 
0.90 
0.63 
1.26 
0.45 
0.90 
0.54 
1.07 
0.63 
1.26 
0.63 
1.26 
1.07 
0.90 
0.63 
1.26 
0.63 
1.26 
1.07 
0.90 
8.0 
16.0 
27.0 
27.0 



Deg. C 
Deg. C 
Deg. C 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
, kg/day 
'kg/day 
k g/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
Deg. C 
kg/day 
Deg. C 
kg/day 
kg/day 
kg/day 
k g/d ay 
Deg. C 
Deg. C 
Deg. C 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
Deg. C 
Deg. C 



A 

A 

A 

A 

M 

A 

H 

A 

M 

M 

A 

M 

A 

M 

A 

M 

M 

M 

A 

M 

M 

A 

M 

A 

M 

M 

M 

M 

A 

A 

A 

A 

M 

A 

M 

A 

M 

A 

M 

A 

M 

A 

M 

A 

A 

A 

M 

A 

M 

M 

M 

A 

M 

A 

A 



29.19 
32.36 
28.43 

4.3 
15.56 

3.3 
11.9 
32.8 
119.3 
26.29 

9.0 
20.25 
3.9 
8.8 
60.45 
136.0 
4.5 
1.43 
12.88 
26.74 
27.49 
27.67 
34.23 
32.04 
5.26 
8.7 
1.06 
27.27 
32.32 
30.16 
29.79 
2.93 
12.8 

3.27 
12.9 
0.56 
1.34 
0.86 
2.65 
3.02 
9.00 

0.79 

2.16 

1.24 

2.5 

1.01 

12.8 
0.66 

10.54 
1.17 
1.83 

14.24 

46.8 

27.5 

32.22 



Deg. C 

Deg. C 

Deg. C 

kg/day 

kg/day 

kg/day 

kg/day 

k g/d ay 

kg/day 

kg/day 

k g/d ay 

kg/day 

kg/day 

kg/day 

kg/day 

k g/d ay 

kg/day 

kg/day 

kg/day 

k g/d ay 

k g/d ay 

Deg. C 

kg/day 

Deg. C 

kg/day 

kg/d ay 

kg/d ay 

kg/day 

Deg. C 

Deg. C 

Deg. C 

kg/day 

kg/day 

kg/day 

k g/day 

k g/day 

kg/day 

kg/day 

k g/d ay 

kg/day 

kg/day 

kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
kg/day 
Deg. C 
Deg. C 



5 



8 

6,0 S.U. 27 



6.5 S.U. » in 22-11 kg/fa* ^ 

i/R6 002 pH 17.4 kg/day » 2.03 kg/day 893 

V/ffi 002 » 17 .45 kg/day * 8.94 kg/day 2l5 

V/A 002 C6 ° -; Kg/day » i.70 kg/day 533 

. V/fg 002 Cd ° -/ 54 kg /day A 6 .77 kg/day 8 

V/ll 002 Cu ^* 07 kg /day » .97 kg/day Q44 

^/Ifi 002 Cu kg /day » 7 .21 kg/day 2547 

J. H«l 002 Pb ° ^ 3 k g/day A 33.35 kg/fay 62 

V/l! 002 zn 1.26 kg/day » x4 .06 kg/day 69 

0- I'/lt 002 *n J' 7 kg/day A 29 . 4 kg/day 63 

1- V/le 002 tss «;i K g/day » l 4 .2i kg/day 98 

2 - o° 2TSS 8 7 kg/day a 34.5 kg/W 4871 
• 3 * o 7 /fl6 002 » 17 4 kg/day * 22 . 3 7 kg/day 4900 
54 ' 5/86 0° 2 » 0.45 kg/day A 45>0 Kg /day 3Q63 
i5 - 0/86 0° 2 Cd 0.90 kg/day » 17 .08 kg/day 594 
36. \/% 002 Cd o.54 kg/day A 39 . 53 kg/day 646 
37 * 9/86 002 Cu 1.07 kg/day W 74 _ kg/day 912 
38 - o/R6 002 cu J 63 xg/day J 75 k g/aay 46 
> 39 ' ? 7 /86 0° 2 Zn 1.26 kg/day » ^6.4 > 124 
> 40 ' ?/86 o° 2 zn k -flitv 25 J*° £ 19.5 kg/day 172 
5 41 - 2/86 004 Turbidity^ /day A 47 .25 kg/day l6 

* 42 * V/86 002 TSS »- 4 Kg /day » 5#0 kg/day 23 

343 « 002 TSS kq /day A 4 kg /day 33 

344 " 002 0&G 8 7 kg/day a 8 kg /aay 3 

345. 3/|| Q02 N 8- fc /aay « 3 .93 kg/fay 10 39 

346 * V/86 002 N , 0.45 kg/day A 25 k g/day 63 

3 47 " V/R6 0° 2 Cd 90 kg/day » 2.5 kg/day 344 

348 - V/B6 002 cd o*.54 kg/day a 75 Kg /aay 66 

349 - V/86 0° 2 Cu 1 07 kg/day * . 75 kg/day 
3 50 ' V/86 002 CU 0.4 5 kg/day 

l!V 3/86 002 Ag 

ti Bt of Abbreviations 

Average 



A 



Silver 
Cadmium 



Ag 

Cd ^farqe Monitoring 

rn Discharge * 

^t-B Report . t units 

jackson Turbidxty 

JTU Maxiwum 

M Minimum 

Temp iot-oj- 

TSS Zinc 
Zn 
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